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—_— drafting board is a bat- 
tlefield across which move tanks, 
guns, planes and ships. Every new 
weapon must pass through this de- 
sign stage before it reaches produc- 
tion and moves on to the literal 


fighting fronts. 


* Learn now to fight as a trained 
draftsman and help your country 


while you help yourself. 


* Freedom to pick your own battle- 


field in fighting for success in life 
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is one of your grect heritages as an 


American. And in choosing the 
drafting board, you know that big, 


well-paid jobs are to be won there. 


¢ Thousands of prominent execu- 
tives and technicians made their 


start in just that way. 


¢ Many of today’s draftsmen will 
be among tomorrow’s leaders. You 
can learn drafting — at low cost — 
by studying an I. C.S. Course in 


your spare time! 
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Many Beginners Soon Make $5, $10 j 
a Week EXTRA in Spare Time : 


Right now, probably in your neighborhood, there’s room for 
more spare and full time Radio Technicians. Many N.R.L. 
Students make $5, $10 a week EXTRA money fixing Radios in 
spare time while learning. I send EXTRA MONEY JOB 
SHEETS that tell how to do it! 


My “50-50 Method”—half building and testing real Radio 
Circuits, half learning from easy-to-grasp, illustrated lessons— 
is a tested, proven way to learn Radio at home in spare time. 
Think how much practical experience you'll get by building the 
“Superhet’” and Measuring Instrument illustrated at left—by 
conducting 60 sets of experiments on these and other Circuits 
you build with parts I supply! Within a few months you can 
be ready to run your own Spare Time Shop, fix the Radios of 
your friends and neighbors—get paid while learning! 





/go\ Extra Pay In Army, Navy, Too 


= i] Men likety to go into military service, soldiers, 
‘v7, sailors, marines, should mail the Coupon Now! op 
fe Learning Radio helps Service men get extra at: 
rank, extra prestige, more interesting duties, much higher pay. Also Ss Brosdenstiag 
prepares for good Radio jobs after service ends. Over 1,700 Service Stations employ 
men now enrolled, N.R.1I. trained 
Radio Technicians 
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. as operators, imn- 
Find Out What N. R. 1. Can Do For YOU stallation, mé — 
MAIL THE COUPON BELOW for my FREE 64-page book. ance men. Sul. oe 
It is packed with Radio facts, things you never knew about and pay well. 
opportunities in Broadcasting, Radio Servicing, Government 
» > Radio, and other Radio fields. 
Yo u'll read a description of my Course—“50-50 Method”—6 
Experimental Kits—-Extra Money Job Sheets. You'll see the 
fascinatir jobs Radio offers and how YOU can train at home. 
No obligation—no salesman will call. If you want to JUMP 
YOUR P AY Mail Coupon at once in an envelope or pasted on 
penny postcard! J. E. SMITH, President, Dept. NH, National 
n Radio Institute, Washington 9, D. C. 








et Servicing pays many 
I 


tI. trained Radio Technic Training Men for 
ro Oe heir res ay ita Vital Radio Jobs 






J. E. SMITH, President, Dept. 3NH, a 
National Radio Institute, Washington 9, D. C. a 
Dear Mr. Smith: Mail me FREE, without obligation, your 64-page 8 
book, “Win Rich Rewards in Radio,” which points out Radio’s oppor- 7 
tunities and tells how you train men at home to be Radio Technicians. i 
(No salesman will call. Please write or print plainly.) Hy 
é 
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AUDELS AIRCRAFT WORKER.....$1 


Answers Your Questions on 1—Aircraft Materials, Terms, Parts. 
2—llueprints, Working Drawings. 3—Mathematics, How to Fig- 
ure. 4—Layout & Bending. 5—Tools & Machines. 6—Riveting, 
Spot Welding & Hints. 7—Fabrication, Angles, ete. 8—Assem- 
bly, Fuselage, Wing & Final—How to Use Tools. 9—Tables & 
Data, Symbols, Army & Navy Specifications, etc. 240 Pages Tilus. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS............$4 


Developed by Experts for Sheet Metal Workers, Layout Men & 
Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 
xs 2—1125 Pages—350 Layouts—1600 Illustrations. 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
Cutting, Pattern Development & Shop Procedure. 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK........... 


Practical inside information. F’ eg: ntals of Sheet Metal Ww ork. 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Ref. Index. 


AUDELS WELDERS GUIDE.........$1 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work. 


AUDELS ANSWERS O 
BLUE PRINT READING..........$2 


For Mechanics & Builders. Covers all types of blue print reading 
including ship & airplane. 376 pages, fully illustrated. 


AUDELS NEW MACHINIST 
TOOLMAKERS HANDY BOOK.. .$4 


Covers modern machine shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 6% 
x 2. Indexed. 5 sections. 1—Modern Machine Shop Practice. 2— 
Blue Print Reading & How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 5—How to Use the 
Slide Rule. 60 chapters. Easy to read and understand. A shop 
companion that answers your questions. 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 illus. 
—— mathematics from beginning. How to figure correctly. 
Easy, correct methods covering a complete review. IIL & Indexed. 


AUDELS AUTOMOBILE GUIDE... $4 


A practical quick ready reference book for auto mechanics, “serv ice 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL .$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size-All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS RADIOMANS GUIDE..... $4 


A key to the practical understanding of radio including Frequency 
Modulation, Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index. 
Authentic, clear, concise 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY .....$4 


For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy form—including Marine Wiring, Radio Principles, 
Welding. Indexed. A Key to a practical understanding of electricity. 


AUDELS CARPENTERS & BUILDERS 
GUIDES—4 Vols. ............... $6 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 a. ——— covers. Each volume 
pocket size. Sold separate 


AUDELS PLUMBERS & “STEAMFITTERS 
GUIDES—4 Vols. ... $6 


A Practical Trade Assistant & Ready Reference. Explains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pages—3642 
Diagrams. Each Vol. Pocket Size. Sold Separately $1.50 a Vol. 


LS WIRING DIAGRAMS......$ 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 
complete & self-explanatory. Highly Endorsed Pocket Companion. 


AUDELS ELECTRONIC DEVICES 


Tells What You Want to Know About Electric Eye. Easily Under- 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm’s Law, 
wiring diagrams, etc. 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 














R 
MECHANICS ' 


GUIDES 


AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


peewee = =CUT HERE#=@(2{=828= 


MAIL ORDER 


I THEO. AUDEL & CO., 49 W. 23rd St., New York 10 
Please mail me for 7 days’ free examination the 
Ebooks marked (X) below. I agree to mail $1 in 
17 days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
I have paid purchase price. 
é If Iam not satisfied with Guides I will return them. 


C Audels PUMPS, HYDRAULICS BAIR COMPRESSORS $4. 
IO Audets WELDERS GUIDE eh ce me ee 


Ol Audels BLUE PRINT READING ~ 2. 
| 5 Audels SHEET METAL WORKERS Handy Book: : 1. 
Gl Audels SHEET METAL PATTERNLAYOUTS . . 4. 
[0 Audels AIRCRAFT WORKER . a ° 
© Audels MATHEMATICS and CALCULATIONS | ° 2. 
|G Audels MACHINISTS & TOOLMAKERS Handy Book 4. 
G Audels DIESEL ENGINE MANUAL. .... . 2. 
fo Audels MECHANICAL Dictionary . . .. 2 « 4 
O Auaels AUTO GUIDE 2 = 
[5 Audels MARINE ENGINEERS HANDY BOOK > ; 4. 
© Audels SHIPFITTERS Handy Book. . . . . : 1. 
Io Oj Audels MARINE Engineers Guide $8 & 
C Gueths MECHANICAL DRAWING COURSE” ° : 1 
96 Rogers Mechanical DRAWING and Design . . ; 2. 


2) Audels CARPENTERS and Builders Guides (4 vols.) 6. 


i 0 Audiis MILLWRIGHTS and Mechanics Guide 
O Audels PLUMBERS and Steamfitters Guides (4 vols.) 6. 


IG Audels MASONS and Builders Guides (4 vols.) . . 6. 
© Master PAINTER and DECORATOR 2. 
[ OAudels GARDENERS & GROWERS GUIDES (4 vols.) 6. 
| — ENGINEERS and Mechanics ae 
By 4, 5, 6, 7 and 8 complet s s @& 
Oo Audets nmswers on Practical ENGINEERING * s; 8@ d 
I 5 Audels Answers on REFRIGERATION 3382 
(1) Hawkins Aids to ENGINEERS EXAMINATION sk 2 
[EG Rogers MACHINIST GUIDE .......:: 2 
(] Audels WIRING DIAGRAMS . & 
I 5 Audels Handy Book of PRACTICAL ELECTRICITY 4. 
(] Audels ELECTRICAL POWER CALCULATIONS. ; 2. 
I 5 Hawkins ELECTRICAL Guides at Sleach . 5 ¢ 10. 
Cj Audels ELECTRONIC DEVICES. ....:: 2 
1] Audels ELECTRIC Dictionary ce et ee oe ae 
© Audels RADIOMANS GUIDE . 4. 


0 Audels NEW ELECTRIC LIBRARY at $1.50 a Volume 
Vols. I, 11, Hl, IV, V, Vi, VE, VEE, EX, X, XI, Xt. 
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More GOOD JOBS in 
DRAFTING 


in AIRCRAFT and other War Industries! 


Calls for Draftsmen Are 
Increasing !...Read the 
want-ads for proof of this 
urgent demand. 

This eomplete drawing outfit,—every- 
thing to work with,—including drafting 
table, drawing board, supplies, etc..— 


ALL SENT TO YOU AT NO EXTRA 
CQST if you are a Chicago Tech Student, 












The War Production program has increased the demand 
for Aircraft Draftsmen, Machine Draftsmen, Architec- 
tural Draftsmen, Electrical Draftsmen, and Structural 
Draftsmen. The Draftsman always comes first on any 
new project in manufacturing and industry—peace or 
wartime. 


The Draftsman—“‘The Key Man’”’ 
in War or Peacetime Industry 


No new machines can be built, no airplanes constructed, 
no bridges or buildings erected, no ships or submarines 
launched until the draftsman has completed his work. 
Real immediate opportunities exist in Drafting—the 
profession upon which all construction is vitally depen- 
dent. Drafting is clean, interesting, well paid work. 
Steady employment. Investigate today what Drafting 
offers you! Help your country in a vital War production 
ob on the important Home Front—and help yourself 
0 a well paid job in Drafting. 


ca s 
Learn in Spare Time,—at Home! 
(or at the College in Chicago) 
With our easy step-by-step lessons, (and the tools we 
furnish), you can learn in your spare time at home. 
Convenient terms. To prove to you how easy it is to 
learn Drafting by the Chicago Tech Method we'll send 
you a Trial Lesson FREE. No charge for this lesson 
either now or later. 
Send a post que or the 
coupon now for 


(Ciree 


3 TRIAL LESSON 


Send Coupon 
ile \clomes tei. ite.\Gaee] ah ici; 


S-267 Tech Bidg., 2000 S$. Michigan Ave., Chicago 16, Ill. 
Yes,—please send me FREE Trial Lesson in DRAFTING. 
O Aircraft Drafting © Machine Drafting 

© Electrical Drafting © Structural Drafting 

O Architectural Drafting © Building Construction 
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BILL, vou suRE HAVE A SWELL 
BUILD! DID YOU TRAIN FOR A 
LONG TIME ? 








DON’T care how old or young you are, or how 
ashamed of your present physical condition you 
may be. If you can simply raise your arm and flex it 
Ican add SOLID MUSCLE to your biceps—yes, on 
each arm—in double-quick time! Only 15 minutes a 
day—right in your own home—is all the time I ask 
of you! And there’s no cost if I fail. 

IT can broaden your shoulders, strengthen your back, de- 
velop your whole muscular system INSIDE and OU TSIDE! 
I can add inches to your chest, give you a vise-like grip, 
make those legs of yours lithe and powerful. I can shoot new 
strength into your old backbone, exercise those inner organs, 
help you cram your body so full of pep, vigor and red blooded 
vitality that you won’t feel there’s even “‘standing room” left 
for weakness and that lazy feeling! Before I get through 
with you I'll have your whole frame “measured” to a nice, 
new, beautiful suit of muscle! 


What’s My Secret? 


“Dynamic Tension!” That’s the ticket! The identical 
natural method that I myself developed to change my body 
from the scrawny, skinny-chested weakling I was at 17 to my 
present super-man physique! Thousands of other fellows are 
becoming marvelous physical specimens—my way. I give you 
no gadgets or contraptions to fool with. When you have 
learned te develop your strength through “Dynamic Tension” 
you can laugh at artificial muscle-makers. You simply utilize 
the DORMANT muscle-power in your own God-given body—watch it 
increase and wultiply doubleequick into real, solid LIVE MUSCLE. 







Here's the Kind 
MEN | Build 










ApsouuTety NOT! tHe ATLAS 
DYNAMIC TENSION system 
MAKES muscLes Grow FAST! 


At we 










An actual untouched 
photo of Charles 
Atlas, holder of the 
title, “The Wortd’s 
Most Perfectly De- 
veloped Man."” 






Will You Let Me PROVE 
"4 Can Make YOU a New Man? 


Only 15 Minutes a Day 


My method—“Dynamic Tension”—will turn the trick for you. Ne 
theory—every exercise is practical. And, man, so easy! Spend only 
15 minutes a day in your own home. From the very start you'll be 
using my method of “‘Dynamiec Tension’ almost unconsciously every 
minute of the day—walking, bending over, etc.—to BUILD MUSCLE 
and VITALITY. 


“Everlasti Health 
FREE BOOK “err sitiotn 


In it I talk io you in straight-from-the-shoulder 
language. Packed with inspirational pictures of 
myself and pupils—fellows who became NEW 
MEN in strength, my way. Let me show you what 
I helped THEM do. See what I can do for YOU! 
For a real thrill, send for this book today. AT 
ONC E. CHARLES ATLAS, Dept. 612, 115 East 

23rd Street, New York 10, N. Y. 
Porritt trite ttt 








: CHARLES ATLAS, Dept. 612, 

5 115 East 23rd Street, New York 10, N. Y. 

g I want the proof that your system of “‘Dynamic Tension” will 
' help make a New Man of me—give me a healthy, husky body and 
1: big muscular development. Send me your free book, ‘‘Everlasting 
3 Health and Strength.’’ 

1, DR. ninncacécocnsaxtarecddacscsniseueenens ccccvcccccceces 
: (Please print or write plainly.) 

' 

Bo — Adres. cc ceee cece ec eceeescrenrectnceneennne seeeeeeeseeeee 
: CHEF. cccccccccccccccccccscssecceseccoese State@...cccccsccsese 


© Check here if under 16, for Booklet A. 
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METAL 


(NEFOr MATION 
ON LAYOUTS 


NOW READY! 
A practical, illustrated Encyclo- 
pedia covering all phases of 
Sheet Metal Work including Pat- 
tern Cutting, Pattern Develop- 
ment, and Shop Procedure — 
Developed by experts for Sheet 
Metal Workers, Layout Men, 
Mechanics, and Students, 
1001 KEY FACTS AT 
YOUR FINGER ENDS 
10 Big Sections, 350 Layouts, 1600 iIlust. 
FULLY INDEXED FOR READY 
REFERENCE in answering your 
layout problems, Easy to read 
and understand. Well printed in 
clear type, Flexible covers, 


a: COMPLETE e PAY ONLY $1 A MO. 
4 ng this assistance for yourself simply 
tin and mail order today. 

AUDFL, Publishers, 49 West 23rd St., New York 
Mail aupeLs SHEET METAL PATTERN LAYOUTS BOOK. Price $4 on 7Days 


Free Tria K. 1 will remit $1 in 7 days and $1 monthly until $4 is paid. 
Othe orwise iit return it. 






SIZE 7" x10" 22” 
1125 PAGES 
“ai 












LEARNING MUSIC 
WITHOUT A TEACHER 


2 
—this easy way 
VER 750,000 students have 
enrolled for this home study 

method. Many didn’t know one 
note from another— yet they 
started in learning simple tunes 
Le arned Quickly at Home by _ note. For this wonderful 
tale vonths thant th AT method makes it easy as A-B-C 
to int ve ieo- to learn music at home, without 
® Ses expensive private lessons. No 
tedious study and practice. Every 
step is right before your eyes in 
print and pictures. You can’t go 
wrong. Soon you are actually 
playing popular pieces on your 
favorite instrument. 


FREE Print and 

Picture Sample 
See how easily you may learn to 
play your favorite instrument in 
spare time at home at amazingly 
low cost. Mail coupon today. 
Address: U. S. School of Music, 
9712 Brunswick Bldg., New York 
10. N.Y. 


‘ are p cal 
Johnson City, tm 





U. S. School af Music, 9712 Gronsvieh Bidg., New York 10, N. Y. 
Please “Tar & FREE Print and Picture Sample and ITlustrated 
Booklet I am interested in the instrument checked below. 

(Do you have instrument?........cccccccececceccccccecegecccces ) 
Piano Piano Accordion Tenor Banjo 

Guitar Saxophone Modern Elementary Harmony 
Hawaiian Guitar Trumpet, Cornet Mandolin 

Violin Reed Organ Practical Finger Coftrol 
DIRS ccccccccccccccccccsescccccenepegeoccecccccocceecsesooosces 


(Please Print) 
BereeE nq cccccccccccccccccccccccccedecccccccccecccccecccesoececs 


City State 
*Actual pupils names on request. Pictures “by professional models. 
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HERE IS YOUR SUCCESS CHANCE 


TRAINS YOU QUICKLY 






BE A 










SPRAYBERRY 





FOR WAR 
AND 
PEACETIME 













REAL EQUIPMENT 


, The offer I make you here is the oppor- 
j tunity of a lifetime. It’s your big 
jchance to get ready for a wonderful 
“4 future in the swiftly expanding field of 
Radio-Electronics INCLUDING Radio, 
Television, Frequency Modulation, and 
i Industrial Electronics. Be wise! NOW 
is the time te start. No previous ex- 
m@ perience is needed. The Sprayberry 

cies course is short, intensive, and interest- 
ing. It starts right at the beginning of Radio. You can't get lost. It 
gets the various subjects across in such a clear, simple way that you 
understand and remember, 


YOU GET A DUAL-PURPOSE RADIO SET 


I supply you with Radio Parts which you use to gain pre-experience 
in Repair work. ‘These same Parts are used for testing and for 
Signal Tracing, etc. You'll find my Course and Equipment fully 
described in the catalog offered below. 


JUST OFF 
THE PRESS! 


“How to Test and Repair 
Radio Sets Without Meters” 


Developed in the Sprayberry Laboratory, this 
instructive volume tells about an amazingly 
simple, yet efficient method for Radio 
trouble-shooting and repair without use of 
regular equipment made scarce due to war. 
Send for this FREE book now while the 







supply lasts and along with it, I will send a pe 
you another big FREE book describing my 
Radio-Electronic training. a eee 

a State siccepeiieidiaa 


MAIL COUPON 


WORK 






Prepares You for 
a Business of Your Own... or Good 
Radio Jobs, Civilian or Military 


I make it easy for you to learn Radio Set Repair and 
Installation Work . . . by practical, proved, time tested 
methods. I teach you how to install and repair Electronic 
Equipment, and give you the broad fundamental princi- 
ples so necessary as a background no matter what 
branch of Radio you wish to specialize in. Soon you'll 
be qualified for a good paying job in one of the nation’s 
Radio plants doing war work OR, if you enter the Army, 
Navy, or Marines, my training will help you win higher 
rating and better pay. 
Let me prove 

what Spray- 
berry train- 
ing can do 










\ 
THESE nd 


ot 0 


SPRAYBERRY ACADEMY OF RADIO 
F L. Sprayberry, President 
1510-M University Place, N. W., Washington, (9) D. C. 
Please rush my FREE copies of “HOW TO TEST AND 
REPAIR RADIO SETS WITHOUT METERS” and “HOW 
TO MAKE MONEY IN RADIO” 


(Mail in plain envelope or paste on penny postcard 
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Mr. Kraus has been giving advice to inventors for more than 20 years. He will attempt to answer as many letters 
from inventors as possible in his column each month. Mr. Kraus will "call his shots as he sees them" in this column, 
rocedure, he will never, under any circumstances, disclose any 
valuable secrets. He cannot answer questions relating to patent law. For such information, the Editors suggest 
you communicate with any one of the patent attorneys who advertise in MECHANIX ILLUSTRATED. 


Thoroughly versed on inventions and inventions 


Diesel-Operated Submarine 


George Gerenda, Whiting, Indiana, wants to 
work upon a plan for operating submarine Diesel 
engines below the water’s surface. He states that 
there are two things he would have to figure out; 
namely, how to get air to the intake of the car- 
buretor and what to do about the exhaust. He 
wants an opinion as to whether or not this gen- 
eralization is worth investigating. 

Answer: The general plan is not new. It is 
stated that the newer German submarines operate 
below the surface on their Diesels only. The air 
is said to be obtained from compressed air storage 
bottles. The exhaust is chemically treated and 
the remaining oxygen is used. 

It has also been suggested that Diesel engines 
be operated below the surface on a mixture of 
hydrogen and oxygen. On explosion, these gases 
are converted into water. New hydrogen and 
oxygen is stored in cylinders while the submarine 
operates on the surface. Ordinary sea water is 
electrically dissociated to produce the gases in 
proper proportions for ideal explosion. 

Unquestionably, the greatest invention in this 
field would be the production of some sort of 
artificial lung which could remove air directly 
from the water in sufficient quantities and with- 
out too great a production cost. The fishes do it, 
but man has not yet been successful. This then 
is a scheme upon which you and other inventors 
can work. Someone will solve the problem, 


Airplane Tail Assembly 


Alfred Kaufmann, Jr., Newark, N. J., has sub- 
mitted a design for a new style of airplane tail 
assembly on which he wants a comment. 

Answer: We do not recall having seen any tail 
assembly resembling the one you have designed. 
We believe that it may hold some advantages, but 
these can only be determined after extensive ex- 
perimental tests. 

In accordance with our policy not to disclose 
an idea which we consider worthy of further de- 
velopment, we are omitting details of your pro- 
posal. 

We are inclined to believe that in a diving 
operation, your tail assembly would extend too 
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Conducted by 


JOSEPH H. KRAUS 













ere 


Wa 
Cc’ =z 


far under the slip stream to operate effectively. 
In the climbing position the opposite result would 
be obtained. In either position much greater 
stresses are placed upon the whole tail assembly, 

Our recommendation would be that you build 
up a reasonably large size working model and 
test this in a wind tunnel even if you have to build 
the wind tunnel yourself. Before undertaking this 
part of the program we would recommend that 
you have a patent search made. 


Market Analysis—Hydraulic Drive 


W. J. You, Portland, Ore., asks some questions 
about inventions in general. These are made 
clear in the replies. 

ANSWER: A good invention does not require a 
market analysis. If it is good, its market is assured. 
On the other hand, there is no sense to inventing 
purely for the purpose of accumulating a lot of 
worthless patents. You should determine first if 
there is a need for the article you plan to design. 
If it does something which is required in a quicker, 
better, more efficient manner, or if it performs a 
task mechanically which must now be performed 
manually, the need automatically exists. 

Personally, I believe that a variable speed 
hydraulic drive is very desirable on motor cars. 
By this means full torque could be delivered to 
the rear or all four wheels of a car even at a speed 
of only one revolution per hour. 

I consider the fluid drive an advantage. Whether 
or not it will be used on all cars depends largely 
on the manufacturers and also on the inventors 
who may be able to produce a unit better than 
the one currently popular. Perhaps an electrical 
drive will be the answer. 

The combination torque converter and variable 
speed control mentioned in your communication 
may well solve some problems. Also, it may be 
too complicated. There probably are more simple 
methods for effecting the conversion. The opera- 
tion of the steam engine would seem to point the 
path in this direction. 


Lock Washer 


Capt. J. C. Backe, Medical Corps, U. S. Army, 
[Continued on page 155] 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing ; 

for you to do is to look ahead to the future too. Protect your inven- So 
tion by applying for a patent now, so you will be in position to cash > 
in on an outright sale, or on the royalties your invention will bring. AT G 


Patent Guide Shows What To Do of Aa 


Our “Patent Guide for the Inventor” answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit- 
nessed disclosure ; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 
large commercial successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 
facts of interest, 


Why You Need Expert Assistance 


The Patent Laws were enacted for your benefif—to give you protec- 
tion for the features of your invention which are Patentable. But 
these features must be legally and eoncisely set forth in the form of 


“claims.” This phase of the procedure is so complex that the Patent 

Office advises the Inventor to engage a competent Registered Patent © 
Attorney. We maintain a large staff—carefully trained registered (Ab au TA 
patent attorneys—expert draftsmen—experienced searchers—to 


serve you. We have been serving inventors for more than 20 years. WUE 
ovements 


Take First Step Now 
CLA ‘BRi 
With the Patent Guide you will receive also Free a “Record W E Ny C E A. 0 34 ~ i E N 
of Invention” form which will enable you at once to 
establish the date of your invention, before you file your fe HARVEV i JACOBS ON 
Patent application. This step costs you nothing yet may be . 
vital to your success. Remember—in Patent Matters, AC- 


TION is IMPORTANT. Delay can be costly. Mail¢he cou- 
pon in an envelope, or paste it on a penny postcard NOW. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


“Worthy of your Trust"! 
Y Dh G/T¥, Registered Patent Attorneys 


33-M Adams Building 
IMMEDIATELY MAiL COUPON TODAY! 
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CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Registered Patent Attorneys before the United States Patent Office 
33-M Adams Building, Washington D. C. 


Please send me your 48-Page “Patent Guide for the 
Inventor” and your specially prepared “Record of 
Invention” form FREE, This request does not 
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i 
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1 
obligate me, 
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Woshington, D. C. Ee a ee ae ee ee 






Address —____ 
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CHIPS FROM THE 
EDITORS 
WORKBENCH 








General Arnold Says: 


N THE near future .. . bombers will dwarf our 

present Flying Fortresses. They will carry 
half a carload of bombs across the Atlantic and 
fly home without stop. The plane will have ‘eyes’ 
that will guide it to its target. Fighter planes will 
have advanced almost beyond recognition.” 

Does that sound like some dreamer of Jules 
Verne dreams writing? Some visionary or crack- 
pot? If you think so, you are greatly mistaken; for 
the writer is General H. H. Arnold, the four-star 
commander of the Army Air Forces. 

General Arnold wrote thatstatement in a vitally 
important article which will be published in next 
month’s Mecuanrx ILLustratep, entitled “Wings, 
Bombs and Bullets.” We believe it to be one of 
the most important articles thus far written about 
this war. 

Incidentally, we on MecHANIx ILLUSTRATED like 
to recall, now that he is a four-star general, that 
“Hap” Arnold was once a fairly regular writer for 
our publication and was also at one time carried 
on our masthead as an advisory editor. Those 
were in the days that he was a major and our air 
force was a struggling little affair. Since that time, 
General Arnold, more than any other one man, 
has been instrumental in bringing the American 
Air Forces to their present state of commanding 
might. 

For as thrilling, informative and important an 
article as you have seen on the subject of Ameri-* 
can air power, be sure to read General Arnold’s 
article, “Wings, Bombs and Bullets,” in the Jan- 
uary MECHANIX ILLUSTRATED, 


Plus Added Attractions 


FILMED OUR ALEUTIAN VICTORY by Lt. 

Virgil Ellsworth, U. S. Signal Corps—a thrill- 
ing story by the service cameraman who photo- 
graphed the important motion picture Report on 
the Aleutians, now showing in theaters through- 
out the nation. This article is a “must” for all 
camera fans, as well as a sparkling action story. 

IN JANUARY, the Crafts and Hobbies Section 
of your favorite magazine is coming up with a 
scoop for you model airplane fans—a real co- 
axial prop for your gas models. This type prop, 
as you doubtless know, was developed in Italy 
and since then has seen action on some of the 
better Jap Zeros. Our engineering laboratories are 
busy delving into its mysteries at the present time. 
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ft features two propellers turning in opposite 
directions about a single shaft. Our how-to-build 
model is simple, light and very easy to construct, 
and will keep your gas job right up-to-date with 
the modern trends in aviation. 


STREAMLINED SCIENCE MACHINE by 
Bernard Wolfe. You will find the amazing story 
of Dr. George Speri Sperti on page 50 of this 
issue. Dr. Sperti, although he has received little 
publicity, is one of America’s great geniuses. We 
know when you have read the personality story 
about him in this issue, you will want to know 
more about his work. Next month Mr. Wolfe will 
take you behind the scenes in Dr. Sperti’s labora- 
tory to show you the works. 

A TOY MACHINE GUN, capable of extreme 
rapid-fire, will be a feature next month the kiddies 
will go for in a big way. It’s made of wood, is per- 
fectly harmless, and all our Junior Commando 
has to do is load the magazine and turn the handle 
to fire the wooden tracers and bullets at an im- 
aginary Jap or German who Gongs to invade his 
playroom. 


YOUR POSTWAR JOB IN AVIATION by John 
Barnes. Many of today’s combat fliers are planning 
on going into commercial aviation after the war. 
Mr. Barnes, an airline officer, discusses the diffi- 
culties these men will have to face if they expect 
to go into such work and tells how different their 
present flying is from commercial flymg. 


For a Merry Christmas: 


i CASE you haven’t already thought of it, you 
can solve a part of your Christmas shopping 
problem very handily this year by sending gift 
subscriptions of MecHanrx ILLustrratTep to your 
friends. A gift subscription is not expensive—only 
$1.50—and it’s a present that will keep your friends 
remembering you all year long. 

Due to the’ paper shortage and transportation 
difficulties, it is often hard to buy a copy of MI 
on the newsstands. But if you give your friend 
a gift subscription, he will get his copy of the 
magazine regularly—and on time. 

On page 144 you will find a handy coupon for 
ordering a gift subscription. Send it along and we 
will send your friends a Christmas card bearing 
your name and informing him of your present. 

While you’re about it, why not make yourself 
a present of a subscription? 
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CTOBER. 1940. was a critical month for 

France. French morale had reached an 
all-time low. With the blitz raging at its 
height. everything seemed lost. Weary. 
apathetic Frenchmen were willing to do busi- 
ness with the German invaders. Collabora- 
tionist Paris newspapers went all out for the 
New Order. No mention was made of Nazi 
atrocities in France. 

Unless something was done to arouse the 
people, the spirit of resistance would vanish, 
completely. On October 27th the French 
Underground got a secret message that five 
French hostages. men and women, would be 
executed at six a. m. ‘n the prison yard of 
Rennes. Here was a chance! A member of 
the Underground was ordered to get into the 
prison and make a photograph of the exe- 
cution. 

The place was closely surrounded by Ger- 
man soldiers. The only way to get through 
was by putting on a German uniform. Dis- 
guised as a Feldgrauer, the Frenchman 
reached the prison yard and joined a group 
of soldiers who thought the execution was 
some fun. He had a sickly feeling in the pit 
of his stomach. If they discovered his true 
identity, he was doomed. “Any Frenchman 
carrying a camera in a military zone will be 
shot without trial.” 

There was no time to think of focus. dis- 
tance, the right lighting. or to look at the 
exposure meter. The Frenchman had a 
camera attached to his ankle, with a cable 
release leading to his pocket. 

When the Nazi officer commanding the 
firing squad cried “Feuer!” the Frenchman's 
hands trembled, but he managed to snap the 
cable release. He brought his picture back 
safely. It showed five innocent people dying 
in front of German guns and convinced thou- 
sands throughout France that their place was 
with the patriots. Seeing is Believing. 

After a recent raid on Cologne, Goebbels 
cowardly hitting only 
He also 


accused the Allies of 


religious objects and hospitals 
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Smuggled evidence by the Underground's camera Eye 
of hanaings of patriots in Praque, Czechoslovakia 

















What the “master race” of Europe thought of child, mother and grandmother in Greece. “] have no de- 
sire to wage war against women and children.” So bellowed Hitler in his Reichstag speech in 1939. 


assured those who cared to listen that the 
Krupp Works in Essen were only “slightly 
damaged.” 

Eight days later small photographs mys- 
teriously appeared everywhere in Germany. 
Two by three inches, you could easily hide 
them in your handkerchief or in the cuffs of 
your trousers. They showed the Dome of 
Cologne almost undamaged amid general de- 
struction, bomb craters, pillars of black smoke 
rising up from levelled blocks. Other pictures 
gave a view of the Krupp Works—a shambles. 
A caption on the reverse side quoted Little 
Liar Goebbels, “Krupp Slightly Damaged.” 

No comment necessary. The old Chinese 
proverb “One picture says more than a thou- 
sand words” had debunked the Liar. 

After the first, low-altitude Royal Air Force 
raid on the Renault automobile works in the 
Paris suburb of Billancourt, on March 3, 1942, 
the German propagandists went hysterical 
about “the merciless bombing of women and 
children.” Radio-Vichy said that the factories 


Continued 


were “hardly touched.” Some Frenchmen 
believed those fairy tales—until they found 
small photographs on boulevard benches, in 
the Métro, in their cigarette packages. Photos 
showing the blasted roofs and torn girders 
of the Renault works—and_ incidentally, 
brand-new, swastika-painted trucks and 
tanks, destroyed by the bombers. 

The timely appearance of those pictures 
was no mere coincidence. Subsequent Ges- 
tapo investigations proved that they were the 
work of organized photographic sabotage 
units. 

Once again the Nazis are beaten with their 
own weapon. Photography has played a 
paramount part in Nazi propaganda. Up to 
1942, when things got too tough, each regi- 
ment of the Wehrmacht had its photographic 
propaganda outfit. When the Nazis invaded 
Norway, 300 cameramen were attached to the 
combat units. Crack cameramen, put in van- 
guard positions before the raids started, made 
the brutally realistic newsreels of the bomb- 


Secret Eye of the Underground 


Mechanix Illustrated 
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ing of Gdynia, Warsaw, Rotter- 
dam, which were later used to 
impress the leaders of nations- 
to-be-conquered. At one time 
neutral newspapers were flooded 
with pictures of Nazi soldiers “frat- 
ernizing’ with the population of 
subjugated countries. Nazis dish- 
ing out food to starved Greek 
children (the food was taken away 
after the pictures were made). 
Poles “heiling” a swastika (actu- 
ally, the people were told, “Those 
who want meat raise your hands,” 
and then the picture was made) 
Fake pictures in Nazi papers show- 
ing “food riotings in America” 
(simply by replacing the back- 
ground of photos taken in Ger- 
many). 

There were the “demoralizing” 
pictures of Chetnik patriots in 
Jugoslavia hanged to lampposts. 
The pictures appeared in American 
publications. In Jugoslavia they 
didn't greatly impress the people. 
They had their own pictures— 
showing German officers killed by 
the guerillas. After that, the Ger- 
mans stopped distributing photos. 

Three days after the completé 
destruction of Lidice, small photos 
of the village, as it had been. 
appeared throughout Bohemia- 
Moravia. Underneath was an old 
Czech slogan, “Byli jsme a budem” 
—~We Were And We Shall Be. No 
wonder that the Nazis hate illegal 
photography as much as TNT 
sticks, time bombs. disrupted rail- 
road signals. 

Day and night the underground 
photo-commandoes are at work. 
sabotaging German morale, bring- 
ing hope and truthful information 
to the enslaved peoples. Taking 
illegal pictures is no fancy hobby 
like shooting bathing beauties or 
sunsets. It’s a tough. unglamorous 
game, making you stand with one 
foot in your own grave. On April 
29, 1942, the Nazis shot ten people 
in Haugesund, Norway, for cir- 
culating photos of a recent raid on 
Paris. The Quisling authorities 
ordered the confiscation of all 
cameras in Norway. In October, 
1942, [Continued on page 142] 
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MY TRIPLE 


by Maj. Eugene P. Roberts 
U. S. 8th Air Force Fighter Command 











(Maj. Eugene P. Roberts, of Spokane, Wash., became the first American fighter pilot in the European 
Theatre of Operations fo shoot down three enemy planes in one day. He added his fourth a week or so 
later, and by the time this story appears in print should have the five that makes an ‘ace.’ Maj. Roberts 
is @ graduate of Gonzaga University, and is married to the former Jean Updegroff, of Casper, Wyoming. 
He is a squadron leader in an 8th Air Force Fighter Command Unit.) 








OU read a lot about dog fights in the 

newspapers and probably see approxima- 
tions of them on the screen. The intimation 
is that a fighter pilot goes out hell-for-leather 
on his own, picks scraps with any enemy 
planes he runs into and, pretty generally 
speaking, is playing to the gallery all the 
time. . 

Up until this time I have been on 52 mis- 
sions and I haven’t seen a handful of that 
kind of fighter, probably due to the fact that 
a lone wolf doesn’t last very long. 

A chap who doesn’t believe in team-work 
either gets knocked down, or is removed from 
operational missions, because he is likely to 
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be more dangerous to his fellow fliers than he 
is to the Jerries. 

Team-work in the sky counts for as much 
as it does on the gridiron or diamond, and you 
can imagine what would happen if the mem- 
bers of a baseball or football team all decided 
to do just what they pleased, without regard 
to anyone else. It would be the darndest 
jumble you ever saw. The possibility of 
trouble is increased a thousandfold when a 
force of Thunderbolts escorts a large forma- 
tion of Flying Fortresses, and runs into an 
equally large collection of Focke-Wulfs and 
Messerschmitts that are bent on knocking the 
bombers out of the sky. 


Mechanix Illustrated 





pos 
roll 
wit 
of 1 
fen 
pai 
sky 
the 
hu 


an 

















No one who hasn’t seen such a fight can 
possibly imagine what it is. The Forts go 
rolling on their way, fighting off the attackers 
with the dozen or more .50 calibre guns each 
of them carry. They are tough babies on de- 
fense, those B17’s, and can take their own 
parts against pretty heavy opposition. The 
sky is big, but it looks awfully jammed, for 
the bombers take up a lot of room, and with 
hundreds of fighter planes rolling and diving 
and blazing away with their machine guns 


England to the Southwest Pacific. The man 
who shoots down Jerries and Japanese gets 
medals and citations, and even, on occasions, 
newspaper headlines. 

Unfortunately, in such tedm-play as is 
needed in the fighter tactical scheme, all the 
boys can’t have a chance to become aces any 
more than every member of an eleven can 
be a Red Grange or a John Kimbrough. 
Somebody has to do the blocking and the 
heavy work up front, and, as valuable as these 





and cannon, hell would look like a rest cure 
compared with it. 

It may seem strange to anyone who has 
never flown a fighter plane to be told that 
there can be team-work in that chaos .. . 
between twisting, diving, shooting ships. 
travelling at incredible speeds, but there is. 
I found that out a long time ago, or I would 
not have lived through 52 missions . .. maybe 
not even five. 

Every fighter pilot wants to be an “ace.” 
To be an ace you must be credited with de- 
stroying five enemy planes. It is a laudable 
ambition and before this was is over there 
will be quite a few of them scattered from 
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men are, the spectators who watch the ball 
carrier, pay no attention at all to them. 

Just as the blocking back makes touch- 
downs possible, so does the “wing man” make 
the bag of the aces possible. Wing man? 
Probably you’ve never heard of him. Most 
folks haven’t. He lives in obscurity so far 
as the public is concerned, but in the eyes of 
his colleagues he is quite a guy. 

Drop into any fighter mess in the evening 
and listen to the talk. Make it an evening 
after a good day. Maybe one or two of the 
boys have knocked off a pair of Jerries each. 
They get a verbal hand for that, but there 
won't be any lack of cheers for the wing men. 
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either, even if they haven’t been able to fire 
a single burst. They have done their share, 
even though there are no hits in their box 
scores. Without them the stars might not 
have been able to make any hits, either. 

The wing man’s job is to protect his element 
leader and to hell with any personal score 
for himself! He watches for other ships and 
reports enemy aircraft in the area. Besides 
taking care of himself, which is no small job 
in the air over Europe, he sticks to his leader’s 
tail, and follows him into combat in spite of 
diving and turning. He is always with us 
and, because of him, we are able to go gunning 
for Jerry without having to worry about 
somebody slipping in to knock us off. 

Because of the speed with which everything 
moves, a man can’t see everything. Suppose 
you whip down from twenty-five thousand 
«feet to smash an enemy ship with a burst from 
your machine gun. You may aim to pull 
back into the sun, but before you can do it 
another Focke-Wulf or Messerschmitt may 
make a pass at you before you even know 
anyone is close. That’s where the wing man 
comes in. 

He does just about everything but pull the 
trigger. Occasionally he will knock down an 
enemy fighter, but only rarely, and usually 
when Jerry is sound asleep. There is no limit 
to his tenacity. I remember one who went 
into a compressibility dive—a vertical drop of 
25,000 feet almost to the ground—when his 
element leader started after an enemy plane. 
He pulled out just above the tree tops. It 
was a close brush with death for both the 
fliers. When he was asked why he had taken 
such a chance, the wing man grinned. 

“They told me to stick to the boss, and I 
believe in cbeying orders,” he said. “It’s all 
part of the game, and so long as we are 
winning everything is all right with me.” 

Yes sir, the wing man may not have many 
planes chalked up to his credit, but if it wasn’t 
for him we wouldn't have, either. He really 
is a joy forever. 

I can’t give you any more concrete evidence 
than by telling what happened on July 30, 
1943. Three Jerries were added to my score 
that day, but half the credit, anyway, should 
go to Flight Officer Glenn Koontz, out of 
Racine, W. Va.. who was riding wing for me 
on that mission. 

A fellow feels a little jittery before taking 
off, like a prize-fighter sitting in his corner 
waiting for the bell to sound. We are thor- 
oughly briefed by intelligence and operations 
and weather officers. They tell us about 
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everything we might be expected to run into 
in the way of fighter opposition and flak and 
clouds, to say nothing of the tactical plan for 
the day. It is stuff we need to know in detail, 
and everyone is intent and earnest, but hearts 
are pounding hard. This isn’t a party. It is 
the most serious business in all the world. 
Don’t be fooled by that hero stuff. We aren't 
heroes. We can get scared and we do get 
scared, but mostly during that waiting period. 

When you come out of operations in your 
flying clothes and parachutes and hear the 
Thunderbolts warming up with a deep, sweet 
roar, and see the faces of the crewmen who 
keep the planes in fighting trim, some of the 
tenseness goes out of you. The fight is com- 
ing closer now. It isn’t much of a hop... 
only a few minutes . . . across the Channel to 
France or Belgium or Holland. That’s how 
close the front is to the flying fields of England. 

When I came out that morning my crew 
chief, Technical Sergeant N. H. Sapper, of 
Nobelsville, Ind., greeted me with a rather 
pessimistic note in his voice. I knew what 
was wrong with him. My plane, the “Spokane 
Chief,” was in the hangar undergoing repairs, 
and I had to take another one for this mission. 
Crew chiefs are hard to wean away from their 
pets. No other ship on the line is ever as 
good as the one on which they lavish their 
skill and work. 

“This one is okay, Major,” said Sapper, “but 
I wish you had the ‘Chief’ for this run. I got 
a hunch it’s going to be ‘busy.’ ” 

“Don’t worry about it,” I told him. “She'll 
be ready for the next one.” 

I climbed into the cockpit, wondering if 
Sapper’s hunch was right. You never know 
when you take off. Sometimes you expect 
trouble, but don’t see a Messerschmitt or 
Focke-Wulf in the sky. Next time you may 
think it will be easy, and run into a million 
enemy aircraft more or less. 

I didn’t waste much time about that, for my 
thoughts turned to my wife. They always do 
when I settle down in the cockpit. Jean and 
I were married in California, but were to- 
gether only ten days before orders came for 
me to go overseas. Fighting men must live 
on memories, and it’s pretty lonesome that 
way. 

There is a real thrill in taking a Thunderbolt 
up into the sky. It is a fine ship, with a world 
of power packed into the engines, plenty of 
armor, and eight .50 cal. machine guns in the 
leading edge of the wings. They can take a 
lot of beating and hand out plenty, too. 

In a little while [Continued on page 160] 
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REMIER WINSTON CHURCHILL, in 

a recent speech, revealed that the Nazis 
have introduced a secret weapon into the 
war. In Mr. Churchill’s words, this 
weapon is a “radio-controlled, rocket- 
propelled glider bomb.” Willy Ley, Mer- 
CHANIX ILLUSTRATED expert on weapons, 
directed MI Artist Reynold C. Anderson 
in drawing the accompanying conception 
of this weapon. Mr. Ley brought the 
photograph (below) out of Germany sev- 
eral years ago. It shows a type of rocket 
glider perfected by the German inventor 
Reinhold Tiling [Continued on page 147] 








General MacArthur leading the first U. S. Paratroop operation in the Southwest 
Pacific. Like a youngster he cries: “Beautiful,” as Markham Valley attack begins. 


by Major Malcolm Wheeler-Nicholson 


‘ENERAL DOUGLAS MacARTHUR has 
been more extravagantly praised and 
more hastily condemned than any high rank- 
ing officer of the United Nations. The ma- 
jority of air men hold thumbs down on him 
for two reasons, neither of them supported 
by evidence. Because he was one of the 
officers who sat in judgment upon General 
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Billy Mitchell's court-martial, and because 
MacArthur's airpower was destroyed on the 
ground in the Philippines, ten hours afte: 
the Pearl Harbor air forces were destroyed in 
the same manner, too many air men overlook 
the actually superb skill Douglas MacArthur 
has shown in his use of airpower in the South 
Pacific. Not only has he shown superb skill 




















but he has accomplished such results that the 
pathway he has blazed may yet prove to be 
the quickest and most effective route to 
Tokyo. 

That General MacArthur sat upon Billy 
Mitchell’s court-martial is no criterion—the 
vote being secret, he might just as well have 
voted for as against General Mitchell. That 
he lost his airpower in the Philippines, 
through his own fault, is a charge as yet 
unsubstantiated by the evidence available. 

What is available is a mass of incontro- 
vertible evidence, since then. showing skilled 
adaptation and co-ordination of perennially 
small and insufficient airpower means to vast 
tactical and strategical ends in the South 
Pacific, one of the most difficult areas of this 
global war. 

His arrival in Australia at the darkest hour 
was like a bugle call rising clear and high 
above the mutterings of discouragement and 
dispelling the whisperings of fear in that far 
off continent. The doughty Australians and 
New Zealanders had reason to worry. Japan’s 
octopus tentacles had swiftly encircled and 


overwhelmed the Philippines, Malaysia and 
the Dutch East Indies. Singapore, that mighty 
fortress whose guns faced the wrong way, 
had fallen. The Jap tentacles were steadily 
snaking nearer and nearer to Australia. 
They had coiled around Sarawak in Borneo, 
around the Celebes. They were slithering 
into New Guinea and were less than 1,000 
miles from Australia. Rabaul, with its mag- 
nificent harbor and its twin air fields had 
fallen. For the first time Japan had advanced 
and conquered south of the equator. She 
had, in a few swift hours, captured one of the 
greatest natural defense points and naval and 
air bases in the South Pacific. She swooped 
down and captured Lae in New Guinea. Only 
one Australian base stood between the 
Japanese and the Australian mainland— 
Port Moresby with its tiny garrison. Its air 
force consisted of a handful of slow Catalina 
flying boats and Lockheed Hudson recon- 
naissance bombers and an old Australian 
Wirraway. minus one wing. 

But, when the fever-racked Australian 
garrison at Moresby was at its lowest ebb, a 


And this is what the General saw to excite him—his paratroopers descending to bottle 
up the Japs in the Lae-Salamaua sector of New Guinea. Two transports (circled) unload. 


































wave of hope ran through it when word came 
of the arrival in Australia of the first large 
American convoy bringing help. 

The great Republic from across the sea had 
come to the aid of its hard fighting allies 
“down under.” 

To the handful of indomitable Australians 
at Port Moresby, the first symbol of that aid 
came in the form of a group of Flying For- 
tresses. These were joyously welcomed. But 
what the sorely beset Australians really 
needed were fighter planes to humble the 
arrogant Jap Zeros and Mitsubishis which had 
had everything their own way for so long. 

Rumors that a squadron. of Curtis Toma- 
hawks was on the way to break up the 
leisurely Jap bomber formations persisted so 
long that the disappointed Australian soldiers 
dubbed them “Tomorrowhawks.” The Jap, 
with a canny regard for the realities of air- 
power, based his every move on fighter sup- 
port, projecting each forward move within 
the effective range of fighter planes. In 
accordance with this, the Japs rapidly made 
Lae and Salamaua into strong bases readying 
their air forces for a powerful blow at Port 
Moresby. 

And then General Douglas MacArthur 
landed in Australia. His arrival did more to 
lift morale on the Australian mainland than 
any other single factor. But opinion among 
the fighting men at Moresby as reported by 
George H. Johnston, the Australian war cor- 
respondent, varied from one officer’s “He is 
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the greatest fighting man in 
the world,” to another's “I 
can't get out of my mind the 
fact that he’s just another of 
the United Nation’s fifty de- 
feated generals.” The atti- 
tude of the Australians on 
the far outposts could gen- 
erally be summed up as 
“wait and see.” They had 
not long to wait. 

One day four strange 
fighter planes came swoop- 
ing down on Port Moresby 
airfield. The machine gun- 
ners and anti-aircraft blazed 
at them. Luckily they reg- 
istered no vital hits. The 
four strange planes were 
followed by a strong squad- 
ron of the same types—not 
the long expected “Tomor- 
rowhawks’’ but P-40's- 
Curtis ‘“‘Kittyhawks.”’ 
Twenty minutes after the “Kittyhawks” came 
in, a Japanese bomber appeared, making its 
usual leisurely reconnaissance that had been 
a daily feature for weeks. One of the Curtis 
fighters rose like an angry wasp, streaked 
at the invader and while thousands of men 
watched joyously, dived on to its tail, with 
guns chattering, until the bomber fell among 
clouds of greasy smoke upon a reef in the 
harbor. Hours later the troops were still 
cheering. The Aussies that passed the airfield 
with the sleek fighters lined up, shouted out 
“You bloody little beauts!” That night liquor 
in Port Moresby flowed like water. 

Douglas MacArthur beginning to 
function. 

Then came the B-26 Glenn Martin Ma- 
rauders, with American pilots, and the Jap- 
anese at Lae were treated roughly by a 
swooping visitation of Marauders and Kitty- 
hawks, sixteen bombers and fighters were 
destroyed among 24 Jap planes caught on 
the ground. Fresh-faced American young- 
sters were pouring into Australian ports 
receiving a tumultuous reception. Young 
American pilots appeared in greater and 
greater numbers in New Guinea. 

But the Japs were not idle. Japanese planes 
began to pour into Rabaul, Kavieng, Gasmata 
Lae and Salamaua. Rumors came of a great 
Jap naval force moving southward. The 
Japs, having waged some 12 separate cam- 
paigns to start with, had successfully nar- 
rowed resistance [Continued on-page 148] 
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80-KNOT CONCRETE SHIP 
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The revolutionary new-type ship, Lektron, as viewed from its bridge on its test run. 


hooey is a buzz of excitement among 
naval experts and representatives of the 
press, as Lektron, the torpedo-shaped sub- 
marineship travelling 70% submerged, knifes 
smoothly through the waters of San Francisco 
Bay at a spectacular rate of speed. 

“It’s incredible,” an excited maritime official 
exclaims to a naval officer, as they crouch 
forward in the semi-conning tower of the 
strange new ship of the future. 

Half-submarine, looking somewhat like a 
new Churchill cigar, Lektron is the forerun- 
ner of a fleet of 400 ft., cylinder-like freighters 
designed to travel at speeds up to 80 knots. 


December, 1943 


Built almost entirely of a secret, resilient 
aggregate and wire mesh, this concrete fan- 
tasy weighs but 22,000 pounds, is 124 feet long 
with a 7 foot beam. Costing over $80,000, it 
travels nearly three-fourths submerged when 
fully loaded, has a 5.000 mile cruising radius 
and space aboard for 55 tons of cargo. 

Hal Hayes, the designer and builder, is a 
modest, likeable young fellow of thirty-one 
Having built more concrete homes than any 
other builder in the world, he is known 
throughout the United States and in foreign 
countries to the builders who use his revolu- 
tionary concrete methods as the “Ford of the 
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building industry.”’ 

Sweeping aside the cob- 

webs of conventional marine design 

and shipbuilding, Mr. Hayes, with twelve 

years’ experience in experimenting with and 

perfecting of concrete in ship construction, 

applied his knowledge to a design that would 

dispel the general notion that a concrete ship 

must be slow and cumbersome. The result is 

Lektron, the nearest thing to a _ perfect 

streamline that has ever been achieved in a 
sea-going surface vessel. 

Adaptable as a freighter, tanker or troop 
transport, Hayes is making plans for a fleet of 
10,000 ton concrete semi-subs designed for 
speeding troops and cargo safely across the 
ocean in torpedo-shaped hulls. 

Have you ever tried to bend, bounce or 
stretch a piece of hard cement? Well, before 
you laugh at the question, just try to imagine 


Continued 
80-Knot Concrete Ship 
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Artist's version of a luxury 

cruiser of the future based 

on design of the new Hal 
Hayes Lektron idea. 


a block of cement with such qualities that you 
can easily cut it in two with a common saw. 
Picture a slab of it that is nearly as light as 
wood and so pliant and flexible you can bend 
it into a complete circle as if it were rub- 
ber. 

Seems inconceivable, doesn’t it? But that’s 
exactly what I saw inventor Hayes do with 
his rubbery concrete. He has, in fact, even 
used it in a set of truck tires, with fine results. 

Although but one and one-fourth inch thick, 
the hull of Lektron has as much strength and 
is tougher than a four inch hull of cement 
generally used in ship construction. Pumice 
from the Mojave Desert makes Hayes’ con- 
crete 50% lighter than ordinary cement. 

In an official examination by the Maritime 
Commission before it was ever launched the 
Lektron was subjected to the severest test 
that can be given a ship. It was blocked up 
on the extreme tip of each end. 
leaving no support whatsoever 
in the center. 

One official openly admitted 
he expected to see it break in 
two, but the hull center never 
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sagged a fraction of an inch. Finally, 11,500 
additional pounds (over one-half its own 
weight) was placed in the center of the vessel 
and it sagged but one-sixteenth of an inch and 
showed absolutely no checks or cracks. In 
comparison, if similarly tested, no Liberty 
ship being built today could hold its weight 
without sagging. Further in comparison, 
where a steel Liberty ship requires countless 
beams and girders to give its hull strength 
and to prevent its plates from buckling, 


Lektron’s amazing strength is wholly in the 
concrete hull, having no bracings, beams or 
hull supports whatsoever. 


Hayes stands ready to prove to the govern- 
ment that he can build concrete ships similar 
but stronger that the C-2 Libertys, taking but 
twelve days per ship and at 30% of the cost. 
He'll use mostly unskilled labor and only 
one-tenth the precious metal required in a 
Liberty ship. Much stronger than the Libertys, 
by eliminating built-in stresses, they would 
travel twice as fast, carry twice as much cargo 
and, built in three sections, would stay afloat 
even if two sections were destroyed. Having 
no seams or rivet holes, they would be prac- 
tically leak proof. (A concrete ship still in 
service on the Pacific Coast has not once in 
twenty-two years of coastal sailing found it 
necessary to use a bilge pump.) And where 
a steel ship would buckle and sink if afire the 


The Lektron takes off on its test cruise—furnishing a basis for the futuristic ship above. 
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new concrete ship is absolutely fireproof. 
The most unusual feature of the futuristic 
Lektron and one of the prime factors in giving 
it such great speed is a 27% reduced skin 
friction on the entire hull. 

A steel Liberty or Victory ship not only has 
countless obstructions to wind and sea above 
the waterline, but at full speed below the 
waterline many things, including tke steel 
plate edges, cause a high resistance and loss 
of speed. 


Once the steel and wire-net framework is set, the Lektron is 
built by applying successive layers of “aggregate,” as above. 








Requiring no keel because of inherent sta- 
bility, Lektron cuts wind and water resistance 
to a degree never before reached on a sea 
going cargo vessel and reduces overall sea 
movement to an absolute minimum. Her 
design and stabilized metacenter prevent any 
rolling and her length and low displacement 
prevent toss and dip. 

“A hurricane would have no more effect 
on her than on a healthy fish,’ Mr. Hayes 
explained, “for inherent stability makes her 
impossible to capsize and stream- 
lining gives her the sea riding 
qualities of a huge Dolphin.” 

The Axis would have little 
chance to spot and no chance at all 
to stop a fleet of these vessels 
racing through the darkness at 80 
knots. 

To Hayes the Lektron design is 
more than a vital war weapon. He 
plans it to be the most important 
contribution in its field to the post 
war “world you never knew.” 

With that in mind I asked Mr. 
Hayes for his opinion of the 20th 
century future-liner. 

“By using discoveries that we 
have made in the developmenit of 
our light-weight, high speed cargo 
craft in connection with a ship 
design of new approach and a 
discovery that greatly reduces 
friction between the hull and the 
water, [Continued on page 150] 


Hal Hayes, youthful movie man and de- 
signer and builder of the Lektron, dem- 
onstrates flexibility of his “aggregate.” 
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The firing position of the Bazooka. Rocket reaction. 
which eliminates recoil, is harmlessly spent from 
rear of tube. For earlier pictures see the July M. I. 


THE BAZOOKA 


HE artillery of the future will probably 
owe much to the small, short ranged but 
so far irresistible Bazooka. A stovepipe type 
of rocket gun with a projectile that looks like 
a little elongated aircraft bomb, it has been 





The rocket projectile. Instead of slowing down 
like a bullet, there is a velocity pick-up in the air. 


equally deadly against tanks, thick brick 
walls, rock masonry, structural steel and rail- 
roads. This weapon is somewhat more than 
50 inches in length and less than 3 inches in 
dia.. Its projectile is nearly 2 feet in length. 


At Camp Carson, Col., President Roosevelt watched the firing of the rocket gun last April. In this 
case the target was 75 yards away. No tank which has been in action has Bazooka-proof armor. 


























































| R. GEORGE SPERI SPERTI, short, plumpish. 43- 
year-old director of the Institutum Divi Thomae 
and former Principal Consultant to the War Production 
Board, holds patents worth well over $1,000,000 but 
seldom has a penny in his pocket. Blithely unconcerned 
over details of money, railroad schedules and hotel 
reservations, he distresses the staff at his Cincinnati 
research center when he dashes off to catch a Pullman 

or a stratoliner 
These days he is constantly on the move. He has made 
numerous hurried trips to Washington to confer with 
Donald Nelson and other high officials on new plans 
for mobolizing the nation’s 200,000 scientists, or to dis- 
cuss with the nation’s agricultural experts projects in 
chemurgy (the industrial use of farm products), or to 
give to the rubber committees reports on the value of 
the Strangling Fig Tree (Ficus aurea), etc., as sources 
of latex to alleviate the rubber shortage. Sometimes 
he is called away to a ceremony in his behalf: he has 
received honorary Doctor of Science degrees from the 
‘ University of Dayton and Duquesne University, the 
Catholic Action Medal from St. Bonaventure College as 
the outstanding Catholic of 1942, the Mendel Medal from 
A Villanova College for outstanding achievement in sci- 
ence in 1943, and nomination by Pope Pius XI to the 
Pontifical Academy of Sciences, 
whose roster includes the names 
of Alexis Carrel and Marconi. 
Occasionally he is scheduled to 
lecture on his new biodyne- 
ointment treatment of burns and 
skin wounds before some scien- 
tific body like the Society for 
Experimental Biology and Medi- 
cine or the American College of 
Surgeons and Physicians, or to 
confer with members of his field 
staff in Florida who are trek- 
king through the Everglades 
with Seminole medicine-men 
as guides. looking for new 
drug-yielding plants. When- 
ever he goes off on a trip. 
an associate manages tact- 
fully to tag along, to make 
sure that he gets where 
he is going and has a 


Dr. George Sperti, in- 
formal practical wizard 
of field and laboratory. 


DAVINCI 


by Bernard Wolfe 
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place to sleep. If he travels by car, his col- 
leagues do their best to keep him from the 
wheel. “He’s the most meticulous man in 
the laboratory,” one of them confesses rue- 
fully, “but frankly, when it comes to driving, 
he passes more red lights than anybody in 
town.” 

Dr. Sperti, his friends point out, has little 
in common with the type of unworldly pro- 
fessorial recluse encountered on American 
campuses. He is embroiled in as many 
earnest practical matters as any earthbound 
business executive. When he takes time off 


December, 1943 








from organizing research experts in the 
WPB’s Office of Technical Development, now 
known as Production Research and Develop- 
ment, he busies himself with the founding ot 
a new cancer laboratory or clinic, or sees to 
the affairs of Sperti, Inc., the booming con- 
cern which manufactures many of his patented 
inventions, from sunlamps to cosmetics, 
from which Dr. Sperti personally receives no 
profit. 

Although responsible for some of the most 
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No doubt this is an invaluable egg. In the laboratory in Cincinnati, Ohio, Sister Thomas 
Aquinas obtains a chick embryo for the amazingly productive Sperti cancer experiments. 


spectacular headlines from the science front, 
Dr. Sperti is publicity-shy and upset by 
crowds. He has been known to bolt at the 
sight of a photographer or reporter. But with 
people he knows and likes he becomes ex- 
tremely affable, with a disarming warmth 
that betrays his Italian origin. He often 
goes off with his associates on hunting and 
fishing trips, which he prefers to indoor con- 


Continued 
American da 


Vinci. 


ferences around a table. Frequently he 
indulges in little pranks which remind his 
friends that he was once renowned as a mean 
spitball wielder in the public schools of 
Covington, Ky. He is not above hiding a 
testtube on one of his colleagues, or snarling 
his fishing lines. 

Dr. Sperti’s serene indifference to time- 
tables and traffic lights is due, his friends 
believe,.to his energetic curiosity 
and his penchant for speculation 
about things to come. Preoccupied 
constantly by how cells grow, the 
construction of ultraviolet lamps, 
the freezing of meat, black light, 
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Co-ordinated research gets the chance of a lifetime in the Institutum Divi Thomae. Among 
the numerous inventions of devices, methods, preparations, processes—there is also life! 


cold light, the construction of an artificial 
pancreas to eliminate insulin injections for 
diabetics, the chemistry of cosmetics, the 
bombardment of milk with vitamin-pro- 
ducing rays, the design of aeronautical navi- 
gation instruments, seaweed that yields 
agar-agar, sunlamp treatments for tuber- 
culous patients, silkworms, sanitary engi- 
neering, polyphase-factor power meters for 
measuring power consumption of factories, 
germicides, synthetic rubber, anti-malarial 
and anti-dysentery drugs, electric razors, 
ergot, squill, detoxifying vaccines, sterilizing 
enzymes, correlated investigations in the basic 
sciences, and the quantum theory in biology 
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These things are apt to make him forgetful. 

The key to George Sperti’s personality may 
be his multiplicity of interests. Ever since he 
received his degree of Electrical Engineering 
from the University of Cincinnati in 1923, at 
the age of 23, he has been impatient with 
scientists who hole up in their specialized 
cubicles and pursue lone-wolf careers, with- 
out bothering to keep up with what’s hap- 
pening in other fields. He firmly believes: 
in letting the inventive curiosity wander 
and prowl, irreverently hurdling the time- 
honored barriers between physics, biology. 
mathematics, chemistry, and the other cubby- 
holes of science [Continued on page 157] 
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by Beryl 


N THE heat of battle, what is that yelling 
that raises the roof? It isn’t a cry for 

Hitler's hide, nor even for the Four Freedoms. 
It's a big bellow for Joe, the repair man! 

In this war of the robots, “For every man 
with a gun there’s almost half a man with a 
monkey-wrench.” And the gun-toter, like 
as not, has a screwdriver and a pair of pliers 
in his hip pocket 

The Army, no longer travelling on its 
stomach, scoots about in jeeps, half-tracks, 
tanks, trucks, planes and mobile artillery 
pieces. And the “fixit guy” travels right 
along, for he’s the kingpin of this war. He 
is the fore-handed chap who had ready-made 
plugs in his pocket when the landing-boats 
beached in Sicily—to plug the bullet-holes. 

As an ordnance officer said to me: “A man 
can get along a couple of days without grub, 
but he can’t get along five minutes if his tank 
breaks down in the middle of a battle. Some- 
body has to put it back into the fight— 
preferably the tank crew. If they can't, 
there'll be some mechanics pretty close be- 
hind them who will get her rolling again.’ 


Front line repair men re- 
moving a damaged tank 
under enemy fire. The tank 
very soon fought again. 


D. Kneen 


The repair genius isn’t getting many 
decorations—except maybe the Purple Heart, 
after someone takes a shot at him while he 
has his head under the hood. But he’s there 
in the thick of things. , 

Take the Ordnance Department repair men. 
Everything that rolls and shoots is bought 
and repaired by Ordnance. Whether attached 
to Infantry or Air Corps, the repair man was 
probably trained by Ordnance for battle 
“jiffy-jobs.”” These handy men procure, ship 
and repair the artillery, trucks, tanks, repair 
shops, jeeps and all other motorized equip- 
ment. They don’t order the planes but they 
do procure the bombs and guns that go into 
these planes and other Ordnance trained men 
haul the big block busters up on trailers, put 
the fins on them, load them with TNT, fix up 
any damage that may be incurred in shipping 
and stick them in the bombracks. The Air 
Corps takes over from there. 

Repair men are figured in the plans for 
every big battle today. For every operation. 
such as the taking of Sicily, a task force is 
made up of troops to fit the job. So many 
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infantry, so much artillery, so many plane 
squadrons are decided on. On these planning 
boards is an Ordnance officer. One of his jobs 
is to decide how many repair men will be 
needed to keep the outfit moving. 

In an invasion the first job is a beach-head. 
Looked at from the repair man’s angle the 
first troops ashore are “stripped down” troops. 
They carry only the minimum to take and 
hold the position. In their pockets and about 
their persons are bare essentials that will en- 
able them to keep shooting and do such things 
as unjam a machine gun. 

Right behind the “stripped down” troops 
follow a group of “stripped 
down” repair men. Selected 
because of their thorough 
knowledge of the troops and 
equipment just ahead of them, 
they bring the minimum of 
tools and parts to do the things 
that can be done quickly in the 
midst of a hot scrap. These are 
the Second Echelon repair men. 

The line between what the 
Army calls First Echelon re- 
pairs and Second Echelon re- 
pairs is somewhat thin and 
wavering, but the following 
incident is an example of First 
Echelon repairs, which means 
in non-Army language, that the 
equipment is repaired. on the 
spot. 

A small Marine Corps group 
was attacked by a wave of 
Japanese for four days and 
nights without rest. In the 
hottest part of the fight a ma- 
chine gun jammed. Private 
James M. Hill of Baltimore, 
Md., remembered that he had 
a tiny nail file given him by his 
sister. He dug it out. The 
gunner hastily stripped down 
the gun. The ejector was bent 
—a thousandth or so—it had to 
be filed off at the top. The little 
nail file did the trick! The gun 
was slapped together and began 
hurling bullets back at the 
Japanese before they were able 
to gain any advantage from the 
pause. First Echelon repairs. 


Open-air mechanics and a desert 
workbench. Fitters repairing a radi- 
ator at the maintenance camp at a 
Libyan airfield. Note mobile crane. 
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Fast portable battery chargers, 100 ampere. 
are used at the front. They can roll along a 
line of motorized vehicles and step up each 
weak battery in five minutes. Overcharging 
is controlled by a thermostat. The Germans 
broke down at the Russian front last winter 
because of run down batteries which freeze 
at 20 degrees above zero, while a fully 
charged one can take cold far below that. 

After Second Echelon Repairs, which is up- 
keep at the front with a small amount of 
portable tools, comes the Third Echelon which 
is one of the most interesting divisions of front 
line maintenance. In the Third Echelon com- 





——— 








——e 


The “A” 


panies are the mobile repair shops. Ordnance 
Department has nine basic truck types. Other 
branches use varying numbers of these basic 
chassis, mounting shops with equipment to 
suit their work 

From the air most of these shops look like 
the 2% ton cargo trucks. The repair men are 
not anxious to advertise to the enemy air 
corps that a lot of expensive lathes, grinders, 
hoists, acetylene equipment, electric arc 
welding sets. blacksmith tools, drills, battery 
chargers and innumerable other tools are 
driving along ready to fix up everything but 
complete rebuild jobs. 

Sometimes innocent appearance does not 
protect these shops. Recently a group of re- 
pair shops was busy with ten General Sher- 
man tanks that had fallen behind the line of 
attack. German planes appeared to strafe 
The maintenance men dropped their tools for 
guns and returned the fire. Before the battle 
was over the tanks and their repair men had 
shot down six planes. The job continued. 

In a protected place at the rear Fourth 
Echelon repairs proceed. This is the job of 
complete overhaul. Work of this kind goes 
on at the back-of-the-line air bases and such 
big establishments as the great military base. 
which was at Eritrea and is now moving 
nearer the front line. This removal job is said 
to be one of the most extensive industrial 
transfers ever undertaken. 

Some Fifth Echelon work. which is com- 
plete rebuilding, is done at such bases. Some 
corps apparently stop with Four Echelon re- 
pairs But 


much rebuild work is done in 
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unit of the mobile machine shop. This electric powerplant 
furnishes ‘‘juice’’ to all types of shop equipment in places where no 
other source of power can be had. “Juice” is blood of repair work. on the 


England and a good deal now 
in the U.S. 

Many heavy guns cannot be 
rebuilt at the front. A certain 
number of rounds and a gun is 
through. The weight also pre- 
vents long distance removals. 
The “Long Tom” 155 mm. gun 
weighs 30,000 pounds with its 
prime mover. So material from 
such pieces is cut up, com- 
pressed and shipped back to be 
made into new equipment. 

Many specialists are required 
to keep our great mechanical 
fighting equipment at the front. 
The Ordnance Department has 
found that 13 trades are needed 
to keep a tank going in tip-top 
shape. Land battles today take 
character of naval 

battles. A hard fight shoots up 
so much material that both sides have to stop 
and repair damages. The final decision is 
likely to go to the side that can return to the 
battle faster with its equipment in working 
order. So victory may lie on the side with 
the best repair men. We have them, says the 
Army. 

The Signal Corps is busier than a cat with 
nine kittens on all fronts. Its insignia should 
be a repair man up on a pole with a pair of 
pliers, and bullets showering about him. 

Most recent of Engineer outfits are the Air- 
borne Engineers. They were developed te 
hustle up front and repair captured enemy 
airfields and destroyed roads. also lay pipes 
to get airplane fuel to the front line. Their 
equipment was cut down in size to fit the 
wide side door of the C-47 transport plane. 
so they travel with small-sized bulldozers, 
scrapers. tractors, graders, rollers and asphalt 
heaters 

Their first job last November in Africa was 
to take over and repair an airfield made use- 
less by bombing. They had to fight the re- 
maining defenders to get it, and then work 
sixteen hours filling in craters. The next day 
P-40’s began to use the field. Even the 
portable steel landing mats used so much to 
improvise and repair fields are too heavy for 
the Air-borne Engineers to use except in 
small amounts for very bad spots. 





Airplanes always come to mind when re- 
pairs are mentioned. 

Best known of the jobs was the creation of 
a new Flying Fortress. “Flying Fit and Ready 


to Fight.” out of [Continued on page 147] 
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TEST PILOT 
MYTH 


<2 


Joe L. Barton, experimental test pilot for North American Aviation, Inc., climbs into the cockpit 
of a P-51 Mustang fighter. In his left hand he holds his oxygen mask and familiar “squawk pad.” 


1 pow handsome giant with blue eyes 
and a mop of blond hair, his belly 
tightly strapped with a wide leather belt, 
strode across the airfield to the waiting 
super-airplane. He vaulted into the cock- 
pit, adjusted his gold crash helmet, his 
all-altitude oxygen mask. He flipped a 
switch and the plane streaked into the 
stratosphere. 

The ground crew gaped in awe as they 
watched him plunge his craft into a 
screaming 30,000-foot power dive; then 
shouted in fear as they saw the wings fly 
off the ship. Fifty feet from earth, a white 
‘chute snapped open and the blond giant 
landed gracefully. He grinned, “O.K.. boys 
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Have another one ready within five 
minutes.” 

Do you recognize the myth of the test 
pilot? You've seen him in the movies and 
read about him in many magazine stories, 
this devil-may-care, reckless, hard-drink- 
ing, hard-flying Captain Marvel of the 
clouds. 

But does he really exist, outside of 
myth? 

Perhaps in the early days of aviation 
such a god-like creature existed. There 
were daredevils in those days, when all 
flying was adventure. 

But to understand how far aviation 
has progressed, let’s look at an actual 
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test pilot (or. rather, pilots) 
today. 

The public erroneously lumps 
all test pilots together. In prac- 
tice today, there are two distinct 
types of test pilots: 1. The experi- 
mental test pilot (known as 
E.T.P.), and, 2. the production test 
pilot. 

The first, or E.T.P., sits in at the 
birth of a new type airplane, 
works out the experimental flight 
test sections and is with the plane 
from the time it leaves the boards 
of the designers until the first 
model is completed. He is some- 
thing of an engineer and designer, 
as well as being an expert flier. 
He is vital to the perfection of a 
new type of plane, because in spite 
of all the expert paper work in 


Bob Chilton, E.T.P., secures the towing 
pin lug on the nose wheel of a Mitchell. 
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the world, only flight can prove a 
ship. E.T.P. concerns himself only 
with the first model of a new type df 
plane. 

The production test pilot has an 
entirely different job. After a new 
type plane has been perfected and 
placed in production, it is his duty 
to test each new plane as it comes off 
the production line—simply to see 
that each plane will live up to its 
guaranteed functions before it is de- 
livered for active service. 

Out at the great plant of North 
American Aviation, one of the fore- 
most experimental test pilots work- 
ing on new types of warplanes is a 
youngish man named Bob Chilton. 
He is chiefly known for his keen 
analytical mind. Let’s watch him at 
work: 

Warplanes are a result of the sub- 
mission of manufacturers’ designs in 
answer to an Army or Navy request 
for a certain model, carrying a spe- 
cific bomb load, cruising at a certain 
speed, gross weight, weight when 
empty, range, etc. The engineering 
departments of the aircraft plants 
draw plans to meet these specifica- 





tions with the Army or Navy select- 
ing the plane they believe will suit 
the request best. 

Of course, the test pilots josh that 
the “engineers are always trying to 
kill us with unworkable designs.” 
The counsel of the E.T.P.’s is essen- 
tial in working out the plane to suit 
the military need, and they can 
sometimes “kill” certain modifica- 
tions or suggestions, before they are 
even incorporated in the model, 
solely on the basis of their flying ex- 
perience. Once the ship has been 
built, work proceeds at a cautious, 
steady pace. If the ship flies for 
fifteen minutes, it may be gone over 
by the ground crew for several 
hours, eagerly searching for any 
flaws. 

First time up, the pilot of this 
prototype, usually prefixed with an 
“XP,” if a pursuit type, will go very 
gingerly; he may stay up for hours, 
but you won’t find him plummeting 
down zestfully at seven miles a 
minute for the simple reason that his 
boss has not yet found a worth-while 
use for a dead test pilot. First models 
are invariably hand-built and are 








worth ten times their weight in 
gold because of the work gone 
into them and the hopes attached 
to their sturdy frames; it may be 
weeks before your pilot will go 
into a dive which will strain the 
ship. 

He'll climb, again and again, 
hunting for a sign of weakness; 
the keen analytical ability of 
Bob Chilton comes in right here. 
Ignoring or missing performance 
flaws would mean that such de- 
fects would be incorporated in the 
production lines, causing, even- 
tually, either loss of life or ex- 
pense running into astronomical 
figures. 

During actual design of an air- 
plane like the P-51 Mustang 
fighter, [Continued on page 151] 


Examining the readings recorded on mo- 
tion picture film while the B-25 test-flew. 
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WEATHER-BEATEN, raw-boned man 
told his story over Scotch and soda one 
night on board the Grace luxuryliner 
S.S. Santa Elena. He was going “back home,” 
for the first time in forty years, he said, 
although a man still well under sixty. 
His name was Andrew Peck. He had run 
away from a New Hampshire farm to seek 
his fortune, with only the clothes on his back. 
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San Rafael glacier. Ice to 
arable land to seashore. 
Chile climate is strange. 





60 


CONTINENT OF TOMORROW 


NITRATE 


RAINED IN 40 vasa : , 
ANTOFAGASTA on 
ACONCAGUA s 
“_ @ 








He got to New York somehow and shipped 
aboard an old full-rigged ship bound round 
the Horn for Valparaiso, Chile. 

On the way back home, the Captain thought 
to make a short cut. Like 20 per cent of all 
vessels that tried to ride the 60-foot tides for 
320 miles through the narrow Straits of 
Magellan, the ship was wrecked. Nearly all 
the crew drowned. 

Andrew Peck made shore and struck out 
across Patagonia. For five days he kept him- 
self alive on ship’s stores. He had about 
reached the end of his rope when he came 
upon the hut of an old Scotch 
sheepherder. He made it his 
home. 


BORAX Instead of gold and precious 


GOLD 
~*~ - 


23,098 FEET 
VALPARAISO @ 


5,000.000 ACRES 
UNDER CULTIVATION 


stones that he had set out to find in a 
tropical land, Andrew found sheep, 
wool, hide, tallow and mutton, in the 
coldest spot on the continent. And now 
he was going back to look over the old 
farm, with a steady income of $50,000 
a year. 

Andrew Peck’s good fortune is one 
among thousands of real life stories told 
in Chile. It does not mean that you will 
have to raise sheep to become a member 
of the lucky immigrants. Nor will you 
have to go round the Horn in a sailing 
ship like Peck. Year after year it has 
been getting easier to reach Chile, until 
now it is‘'a cinch. Where it used to 
take a full-rigged ship three months 
to sail the necessary 14,000 miles forty 
years ago; and Yesterday express 
steamers shortened it to 5,000 miles in 
three weeks; Tomorrow you will be 
flying down to Chile in three days. 
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No. 2: CHILE 
by 
Henry Albert Phillips 





Second in a series of articles 
taking you country by coun- 
try through South America. 











No other country in the world 
is so strangely formed as Chile— 
like a string bean. It is 160 miles 
longer than the United States is 
broad, with an average width of 
125 miles. It stretches farther 
south than any other habitable 
land on the compass, almost to 
the Antarctic ice packs—and 
northward to within a few degrees 
of the Equator. And yet, the 
greater part of Chile enjoys a 

_climate often as mild as that 
of California. 

Due to the equable dis- 


» CHILEAN WINE 
D> GRAPES BIGGER THAN EGGS 
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tribution of Nature’s bounties, 
Chile has hardly a square mile of 
waste land. You can get something valuable 
out of the earth wherever you go. Take 
North Chile with its thousand-mile stretch 
that resembles the Arizona Desert. You 
would think the land wasn’t worth a nickel 
an acre. Yet, in that sunbaked sand lies 
Chile’s richest asset: nitrate. 

Ninety per cent of the world supply of 
natural nitrate is found in Chile. In war, or 
in peace, Chilean nitrate is a lifesaver; like 
the world monopoly of iodine that is its by- 
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PUNTA ARENAS 


In war it is the basis of all nitro- 
In peace, as the most potent 
fertilizer known, it will be in demand to 
vitaminize the worn out soil and give food 
to a starving world. 

Since World War I, other countries have 
been manufacturing a synthetic nitrate, but 


product. 
explosives. 


they cannot get along without a _per- 
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A small hand operated copper mine just across the prop- 
erty line of Chuquicamata. Today those are golden 


Chilean shovels in the hands of these laborers. 


centage of Chilean nitrate to mix with it. 

There used to be 150 small concessionaires 
chipping away at the nitrate beds in a two- 
penny fashion. Then American capital came 
along and went into the field. It put $70,000,000 
into the industry. American engineers in- 
vented a new process of converting nitrate. 
They scrapped the old-fashioned works and 
built a miracle industrial city to accommo- 
date 25,000 people out in the middle of the 


4? 


desert and called it Santa Elena. For 
the next generation they will con- 
tinue to work tooth and nail, with a 
capacity for two million tons a year. 
At the moment they are turning out 
1,500,000 tons. 

The nitrate fields are the residue 
of a sea that dried up ages ago. They 
cover a thousand square miles. 

The story of Chilean copper is 
similar. Since Americans took the 
lead in its development, Chilean cop- 
per production has increased a hun- 
dred fold. 

Only last year, Colonel William 
Braden—father of our Minister to 
Cuba—died in Reno, Nebraska. Be- 
fore Braden went to Chile and 
struggled for years among the arid 
mountains, copper working had been 
conducted only on a small scale. It 
was due to the vision, grit and enter- 
prise of men like Braden that de- 
posits were uncovered showing Chile 
to be the second largest source of 
copper in the world. The Chuqui- 
camata Mine is a mountain of copper. 

Today the towns of Sewell and 
Chuquicamata are filling in a fatal 
gap made by the copper supply of 
the United Nations falling short of 
vital needs, some 200,000 tons a year 
Chilean copper is more than saving 
the day and welding Victory. 

Already a sensational move is in 
progress forecasting the brilliant fu- 
ture for Chilean copper. Two com- 
plete copper and steel plants in the 
United States have been knocked 
down and shipped in their entirety 
to Chile. Within the year that coun- 
try will be turning out 30,000 tons 
of its own copper wire. 

Chile is the chief mining country 
in South America. Eighty to 85 per 
cent of Chile’s exports are of mineral 
products, with the United States as 
her best customer. But, as in the 
cases of all the other rich resources of South 
America, statistics tell only half the story 
The far greater half of their treasures are still 
underground, as often as not undiscovered 

Iron deposits are reckoned at a billion tons 
Coal at two billion. Sulphur in unmeasured 
quantity. There is so much desert salt and 
borax that it pays to export it. Oil seepages 
have appeared in many places, but no ex- 
tensive drilling [Continued on page 152] 
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FLYING GUNS 


DON’T think that there exists any other 

war equipment which is in such a state 
of flux as the armament of fighter airplanes. 
Practically every fighter pilot has his own 
ideas of what he would like to have in shoot- 
ing weapons. The designers are always open 
to suggestions; but they are suspicious and 
Wary too and with good reasons. The more 
radical a proposed change in armament. the 
more far-reaching are the changes in the 
planes which are to carry that armament. 
And a redical change in armament also im- 
plies a Tadical change in tactics which, in 
turn, implies a different training. 

Negleting all detail the problem. or 
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75mm. cannon would be devastating against slow- 
moving tanks; but weight and recoil limit them. 


problems, can be stated in the form of two 
questions: 


(1) Is it more advisable to have the guns 
fixed rigidly or should they be 
mounted in movable power turrets? 

(2) Is it preferable—provided that choic« 
exists at all—to have one or two big 
guns or should it be a battery of 
smaller ones? 


The answer to the first of these two ques- 
tions has been given for the majority of the 
existing types in the following manner: 
bombers carry their guns in movable power 
turrets, while fighters carry their guns fixed 


Mechanix Illustrated 





by Willy Ley 

















¥ 
os 


3 "igs Bs 


low- 
hem, 





Cy 


two 


uns 
be 

ats? 

dice 


big 





es- 
the 


ver 
xed 


ted 




















Outward firing guns from 
wingtips have certain ad- 
vantages over other guns. 


The Hurricane’s 40mm. cannon (above) are 3mms. heavier than 
the single nose cannon of our Airacobra which used to be tops. 


in the wings, usually in such a manner that 
the streams of slugs from the machine guns 
converge to a point some 600 yards in front 
of the plane. But there are some types which 
do not follow that pattern, for example the 
turret equipped British Boulton-Paul Defiant. 

As regards the second question the answer 
is not quite as clear cut. Many fighter plane 
types are going through a curiously weaving 
sort of evolution that progresses from some 
machine guns to more machine guns, to 
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heavier machine guns, to fewer cannon in- 
stead of machine guns, to more heavy ma- 
chine guns back again—with no definite 
answer in sight. The only consistent tiend 
is a steady increase in fire power, in weight 
of shot and shell that can be fired per second. 

Since fixed guns have been adopted to such 
a large extent for fighter planes it may be 
well to point out that this scheme is not with- 
out disadvantages. It is only the most efficient 
method so far, not an ideal solution. It is 
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the method where the disadvan- 
tages are the smallest and the 
advantages the largest. Generally 
speaking the design for fixed guns 
is simpler, the dead weight of 
turrets is eliminated and the gain 
converted into more and/or 
heavier guns, more ammunition, 
more protection for pilot and 
plane. Besides fixed guns can be 
operated by the pilot himself 
which saves the weight of the 
gunner. 

But fixed guns require the aim- 
ing of the whole plane which re- 
sults in acrobatics and shorter 
periods of fire since the target is 
in the sights for split seconds only. 
There is some advantage to these 
short periods of fire too, aside 
from the fact that the ammunition 
carried usually permits only about 
ten seconds of continuous fire 
from all guns. The point is that a 
machine gun is, after all, a stutter- 
ing rocket, exerting a recoil back- 
wards with the tendency to stall 
the ship. And that recoil is large. 
For the latest model of the Hurri- 
cane it equals the pull of a 5,000 
h.p. engine—if there were such a 
thing as a 5,000 h.p. engine. 

The main disadvantages of fixed 
guns are, therefore, that they are 
awkward for ground strafing, that 
their recoil tends to stall the ship 
and that they necessitate aiming 
the whole plane. 

The designers of the Boulton- 
Paul Defiant—now more or less 
obsolete—tried to avoid these dis- 
advantages by installing a turret 
on the back of the fighter plane. 
It permitted ranging alongside an 
enemy while firing at him, but it 
added the weight of a turret and 
a gunner. 

It might not be a bad idea to 
experiment with a fighter with 
fixed guns, operated by the pilot 
and located in the wings; but ar- 
ranged in such a manner that they 
fire outward. This would com- 
bine some of the advantages of both turrets 
and fixed guns; it would not add any weight; 
it would permit ranging alongside the enemy 
and ground-strafing by flying at a tilt parallel 
to the ground—but it would, of course, re- 
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The Oerlikon 
cannon shell. 
reproduced actual size. 


quire completely redesigned 
wings. 

So much for the position of the 
guns. 


Now for the question of caliber 
which is the really difficult prob- 
lem. At the present moment the 
.30 cal. machine gun seems to have 
been abandoned completely and 
has been replaced by the .50 cal. 
machine gun and by cannon. Many 
pilots prefer the .50 cal. machine 
gun to anything else for purely 
aerial combat. The heavy slugs of 
the .50 have not only a great 
power of penetration, they can 
also be used at a fairly long range, 
an even longer range, it seems, 
than some types of cannon. Re- 
cently the Germans introduced a 
15 millimeter ‘aerial cannon, ap- 
parently in an attempt to combine 
the advantages of exploding shell 
with the advantages of a .50 cal. 
machine gun. Their standard 
equipment used to be the 20 milli- 
meter Borsig-Rheinmetall cannon. 
Whether that experiment will be 
successful or not remains to be 
seen. 

The largest flying cannon defi- 
nitely known to be in use is the 
37mm. of the Airacobra, but a 
new type of British Hurricane 
carries 40mm. cannon. And there 
are persistent rumors about ex- 
periments with two- and even 
three-inch guns for aircraft. 

The idea of the big gun airplane 
is by no means new. During the 
first World War the French ace 
Guynemer used a 37mm. Hispano- 
Suiza cannon in a specially de- 
signed Spad for a short time. The 
cannon fired through the propeller 
hub in very modern fashion and 
Guynemer is credited with having 
downed one or two German planes 
with this weapon. But it was a 
single shot cannon that could not 
be reloaded in the air and Guy- 
nemer soon returned to machine 
guns. 

The whole problem, it seems, boils down to 
questions of weight (weight of the gun as 
well as weight of the ammunition) and recoil. 
While figures for the weight of the various 
weapons can be [Continued on page 156] 
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HOW TO BE AN 


ARMCHAIR 


HE thrill of being a good armchair strate- 

gist can easily be yours. You can astonish 
your friends and influence people by the 
brilliancy of your strategical deductions. You 
can even convince wife or girl friend of the 
infallibility of your predictions to the point 
of having them proudly quote your dicta as 
the answer to all things strategical. 

But to reach that proud pinnacle of suc- 
cess, you must lift yourself out of that large 
class of minor military mediums who set up 
shop on the sole basis of a few glib technical 
terms. 

Foremost among the additional equipment 
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STRATEGIST 
by Col. Chalmer Hous 


required is a good map. It must be the right 
sort of a map. 

Do not let yourself be beguiled by the 
purveyors of ordinary, one-dimensional, so- 
called “war” maps. They are a delusion and 
a snare. They bear as little relation to the 
essential verities of the terrain as a cardboard 
silhouette bears to the real Dorothy Lamour. 
Such flat chested maps leave out the most 
essential features, all the lithesome curves 
with which Nature so bountifully endows the 
earth and some of its creatures. 

Heavy casualties among drawing room 
theoreticians are caused by maps which omit 
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all hint of valleys. plains and meuntains. The 
shadowy armies of these one-dimensional 
military diyiners (theirs net to reason why) 
are hurled into innumerable valleys. of death, 
perilously marched over precipice after preci- 
pice, Callously catapulted up totally unscal- 
able cliffs and brutally mired in bottomless 
marshes, .all through the inconsiderate use of 
maps that fail to show Nature’s infinite variety 
of terrain. 

The best map, of course, is the professional, 
military, contoured map. But as these are not 
easily available and take some skill in read- 
ing, the aspiring armchair augur can very well 
content himself with a good relief map, so 
well drawn as to disclose Nature’s every curve 
and dimple to the most ¢ursory eye. 

While the war can be won by a smoking 
room strategist on only one map, the serious 
military seer will provide himself with several 
of larger scale, showing each combat area, 
plus a large over-all map portraying the éen- 
tire global scene. It is in the selection of this 
larger over-all map that many a_ hopeful 
library Hannibal comes to grief by selecting 
our old school geography style of map. This 
shows the Western Hemisphere dominating 
the globe, with all the vast bulk of Europe, 
Asia and Africa as mere fringes. Geographi- 
cally, this is slightly cockeyed, as the com- 
bined area of the other continents is far 
greater. Militarily it is also somewhat askew. 
as all the fighting areas are either on or 
contiguous to the European-Asiatic conti- 
nental land mass. Naturally, the map must 
have a scale. A map witheut a scale is only 
a little more ornamental and just about as 


useful as a camera without a lense. A pair 
of inexpensive school dividers, to mark off 
distances on the map and compare them with 
the scale, will lessen the Herculean labors of 
our one-man General Staff. Map pins or 
ordinary pins with small, cut-out flags pasted 
upon them, plus some thin strips of colored 
cardboard or string to represent static mili- 
tary lines, will equip our dining room military 
dictator will all the armies, navies and air 
fleets he requires. 

Keep in mind the speed and range of fighter 
and bomber planes and the marching speed 
of unmeechanized and mechanized ground 
troops (modern, mechanized troops and ar- 
mored units can average 30 miles~a day in 
ordinary unopposed. marching, ‘ean exceed 
these to 50 or 60 miles with smaller units in 
emergency; foot slogging troops can average 
12 to 14 miles a day in ordinary. marching 
but can force this up to 20 or 25 miles in 
emergency, for two or three days). 

The armchair strategist must now look to 
his mental equipment, ~It will cheer him up 
to know that war, with the single exception 
of love, is the most simple and basic of all 
man’s activities. The most skillful leaders 
can all be summed up in our own non-pro- 
fessional General Forrest’s few words. This 
saddle-seat strategist said he’d trade any 
book on tactics in the world for five minutes 
of “bulge” (i.e. jump) on the enemy. He is 
most noted for his quoted “Git thar fustest 
with the mostest men,” but one of his most 
laconic and revealing statements is little 


known. This was occasioned by a report from. 


one of his lieutenants, stating that he was 
surrounded and outnumbered and asking 
what to do. Forrest scrawled on the back of 
the note “Godemitfitem!”. Which comes close 
to being the essense of strategy. The main 
principle of war is the offensive—a minimum 
of sticking around waiting to be hit, and a 
maximum of boring in on the’ opponent’s 
chin; security, guarding your own chin and 
solar plexus from a disabling blow; mobility, 
good fast footwork to carry the brawl! to the 
opponent’s corner: concentration, combining 
legs, loins, back, shoulders, arm and fist to 
give the other fellow all you've got in one 
wallop; economy of force, fending off the op- 
ponent’s feints with the least amount of ade- 
quate effort in order to conserve your own 
striking power; surprise, hitting the other 
fellow where and when he least expects it; 
the main objective, in war not the taking of 
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villages or cities but the destruction of the 
enemy’s main forces wherever they can be 
found on land, sea and in the air. 

Keeping these things in mind,-let’s look at 
the war news. 

To understand the eomplete pattern one 
muSt cease thinking of each area, the Euro- 
pean, the Mediterranean or the South Pacific, 
as a separate war. They are all parts of one 
war. The war is actually centered around 
one vast area—the Eurasian larid mass, the 
“World Island” so called. 

Looking at a-global map in this fashion, 
we seeythat the Axis dominates the three most 
approachable and vulnerable shores in this 
island,-the European Atlantic _-Oeean._and 
Mediterranean Sea shores, afid the Asiatic 
shores of the Pacific Oceart. 

Guarding these-shores, as. a “protective 
screeti, the Axis has established a great fleet 
of.island outposts, stationary aireraft carriers 
and, submarine tenders,-extending fromthe 
Norwegian islands down through the Medi- 
terranean to include Sardinia, Corsica, Crete 
and the Dedecanese—to the Andaman Islands 
in the-Indian-*Ocean and around through the 
Pacific to-include thousands of islands great 
and small, sweeping ina vast field from the 
northern tip of Australia to our own-Aleu- 
tians. 

We are taking the offensive against an en- 
tire continent—consisting of Asia and Eu- 
rope. To simplify our problem fully, we-must 
begin to look upon that entire continent, in- 
cluding Asia, as a great fortress. 

Now, one does not start out\hy “invading” 
fortresses. One “reduces’’ a fortress by siege 
tactics. 

All siege operations follow certain, definite 
steps, whether™that siege be-of the antient 
Assyrian fortress tity of Ninevah far batk in 
the\.earliest recorded history; or thé hugé 
fortréss contihent of Eurasia today. 

These steps, some of them occurring simiul- 
taneously, follow roughly in the order named: 

(1) Blockade. 

(2) Cireumvallation and bombardment. 
Cireumvallation is._the surrounding—of the 
besieged enemy \with. strong lines—to™ pre- 
vent his counterattack. Boriibardment_is 
the long range hurling“of missiles_te~Soften 
him up. 

(3) Thevseizure of strong advanced posts 


suitable as bases~from. which to provide 
covering fire to protect the assault. 

(4) Effort to disperse\the enemy strength 
before the assault, by (a) threatening as- 
saults from several different sectors to secure 
outer dispersion, and (b) by feménting up- 
risings, mutinies and sabotage from within 
to.achieve inner dispersion: 

The real assault is generally launched 
simultaneously from two or more directions 
in combination with feinting assaults, when 
maximum enemy dispersion has been 
achiéved both from without and within, and 
,when enemy\feod, weapons and morale have 
been sufficiently depleted from bloekade and 
bombardment. 

The besieging-forces, after driving in the 
defenders outlying detachments, next estab- 
lish the line of circumvallation, aS-it_is called, 
to ‘prevent the besieged forces from making 
salliés_in force or breaking out in counter- 
attacks.~-Our_occupation of North Africa was 
one part of this phase of siege operations. 

The first of the active steps is bombard- 
ment. This serves a_dual purpose, In the 
ancient days catapults propelled recks and 
dead horses, by high angle fire, into the enemy. 
houses and streets to interfere with the work 
of his arrow makers and sword smiths. To- 
day our bombers drop two-ton block busters 
on. his munitions-factories, railroads and 
bridges. 

The next active step against-the besieged 
fortress.is the seizing of strong points for the 
emplacement of missile weapons which shall 
cover the assault ofthe besieging forces, by 
fire, to keep ‘the heads of the enemy down 
In ancient days this was proyided by the 
ballista—a tension Catapult with a flat tra- 
jectory, an exaggerated cross bow wound up 
with winches, capable of shooting enormous 
arrows or bolts with considerable accuraey 
to clear defenders from the enemy. walls. The 
ballista was in-turn succeeded by the musket, 
by. grape shot of canrion, by shrapnel from 
modern field-guns, by machine guns, until 
today the fighter plarie has risen to hurl light 
bombs, machirie and cannon projectiles at the 
enemy while our [Continued on page 154] 
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THE WAR 
AT HOME 





BY W. H. FAWCETT, JR. 


PRESIDENT OF MECHANIX ILLUSTRATED 


«>! R government is asking every family in the 
United States to join in the battle to wipe 
out the Black Markets and a rising cost in 
living. To do this the Office of Price Adminis- 
tration asks that this pledge be made and kept: 


1 will pay no more than top legal prices. 

I will accept no rationed goods without giving 
up ration stamps. 

The OPA is charged with the responsibility 
of setting up price controls and to see that every- 
body gets a fair share of essential commodities, 
but the agency cannot do the job alone. It must 
have the active co-operation of the American 
people. 

The pledge campaign is to be carried on in 
every community and the drive will continue 
through the end of 1943. Each pledger will 
receive a window sticker symbolizing the fight 
against Black Market chiselers. 

These are the steps pledgers agree to take to 
support the price control and rationing pro- 
gram: 


1. Make the Home Front Pledge. 
2. Display the symbol in a window. 


3. Watch for publication of top legal food 
prices in local newspapers. 


4. Clip out the official lists and carry them 
on all shopping trips. 


5. If the lists are not published in the news- 
papers, obtain them from the local War Price 
and Rationing Board. 


6. Check retailers’ selling prices to see they 
are no higher than the top legal prices. 

7. If the retail prices are too high, talk to the 
storekeeper about them. The honest retailer 
will check up promptly, for it is a protection to 
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him against dishonest dealers to see that his 
prices are right. 


8. If the retailer is unwilling to correct his 
error, report the violation to the Price Panel of 
the local Rationing Board—in writing. (Names 
of those who report never are used without per- 
mission. ) 


—*-- 


All sections of the country have reported ex- 
cellent results from respective tin can salvage 
drives, but unfortunately there have been in- 
stances where drives have been retarded either 
through ignorance or carelessness. The handicap 
has resulted from people failing to clean the cans 
thoroughly before mashing them flat. These cans 
frequently cause more damage than good and 
actually hinder the salvage effort. The unwashed 
cans are particularly detrimental because decayed 
food pollutes chemical solutions used in the de- 
tinning process. This causes a waste of scarce 
chemicals and burdens the entire detinning job. 
So in the future, don’t toss in a can unless it is 
clean. 


—*k— 

Should your hardware store man deliver your 
purchase from his store and also bring along 
your groceries and meat, don’t be surprised— 
that’s what the government calls the Share-The- 
Truck plan. It’s being encouraged in all small 
communities. When the grocer brings your meat 
as well as groceries in his truck on Tuesday, 
and when the butcher’s truck arrives on Thurs- 
day with groceries as well as meat; it means they 
are saving truck mileage. It may sound odd but 
it makes sense when you realize there are nearly 
5,000,000 trucks in America. If each one saves 
a mile that’s 5,000,000 miles added to the po- 
tential life of wartime truck transportation. It 
conserves rubber, gasoline, manpower. Truck- 
sharing in small communities by millions of 
one-truck operators will mean millions of truck 
miles saved. Also remember we all can help 
by continuing to carry our own small purchases. 


— a 

The mile you ride today may be the mile you 
will have to walk next year. A war worker’s car 
is only as good as its weakest tire. If the American 
workers are to continue producing weapons to be 
rushed to our soldiers at the front, they must use 
their cars in such a way as to make them last the 
longest. Your government urges you to form Car 
Sharing Clubs. Hitler rides in the empty seat. 
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HE F6F Grumman Hellcat, U. S. Navy’s latest 

fighter. It’s the fastest, most maneuverable, 
longest ranged Navy scrapper. First action was 
against the Japs at Marcus Island. A super-powerful 
warplane, the Hellcat (like its predecessor the Wild- 
cat) has the Grumman folding wing which increases 
fighting complement of carriers (right). Note its size 
in comparison with pilot (below). Stability makes 
this all-altitude fighter a great gun platform. 
































Sick Sicilian Ack-Ack 


AN R.A.F. officer tries out a Breda 
£% cannon previously used by 
Italians as ground ack-ack on Bis- 
cari airfield, Sicily. In spite of in- 
tensive “ploughing up” operations 
by the retreating enemy, captured 
airfields were put into service in a 
very short time, and guns like these 
responded favorably to treatment. 






















No Liferaft? Rest And 
Be Shockproof Anyway 


HIS lifesaving jacket of the Royal 

Canadian Navy developed by 
Lieut.-Commander Tullidge and 
Lieut. Cowan will float a man in- 
definitely. It protects him from 
underwater blasts and provides him 
with a whistle and a light. There’s 
even a pillow for comfort. A snap- 
hook can be attached to the life lines 
of Carley floats and web handles are 
for the purpose of lifting a man.out 
of oil and debris covered water. Chest 
and stomach are doubly protected. 
Canadian seamen will also wear a 
bright orange cap that can be spotted 
easily by rescuers. Lieut.-Com- 
mander Tullidge gives it last inspec- 
tion. 




















Wise Scientist Of Poison 


HE strange hobby of Dr. William 

J. Bonisteel, professor of botany 
and pharmacognosy (the science of 
basic medical materials) at Fordham 
University, is making poisonous 
plants more poisonous. By hybridiz- 
ing and chemically treating deadly 
plants he increases their percentage 
yield of poison. A Borgia? Hardly. 
His purpose is to develop alkaloids 
that may allay otherwise insufferable 
pain and sometimes save life. Here 
is same plant treated differently. 


Mechanix Illustrated 
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By The Old Mill Stream 


NGINEERS call it the “turbine runner.” 

It’s a 218 ton waterwheel that will drive 
the first generator at TVA’s Ft. Loudoun Dam 
powerhouse at exactly i05.8 revolutions per 
minute. The runner will develop 44,000 
horsepower and the generator to which it 
will be attached 32,000 kilowatts of electricity. 





To Check War Workers 


NEW and positive method of identifica- 

tion of war plant workers by means of 
an invisible chemical and ultra-violet ray 
“black light” is announced by Sun-Kraft, 
Inc., Chicago. The symbol on the worker's 
hand is not visible except under the special 
lamp and is known only to the plant guards. 





Waiting For “Fritzie” 


HE Nazis stayed away from 

somewhere in Britain; but this 
anti-invasion gun waits hungrily. 
The twin six-pounder rests delicately 
on its powerful machinery while 
workers in a Ministry of Supply 
ordnance factory align it in hori- 
zontal. No doubt this dissuader will 
know more polish than action, but its 
perfect black eyes remain two more 
efficient watchers for anything un- 
wanted that may slip out of the 
Hitlerian fortress. Maybe the Nazis 
guessed they’d be seeing double. 
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One Week River Jitney 


HE Army’s new portable tug chugs up 

the Potomac. The vessel is all steel and 
is powered by two gasoline engines. It takes 
seven days to build, can be dismantled and 
put together again in three hours. Army 
officers, having dubbed it “river jitney,” say 
it is more maneuverable than an ordinary tug. 


Largest ous blader 





A MERE 16 feet 8 inches in diameter 
J and weighing approximately 800 lbs.. 
this Curtiss-Wright Corp. propeller is the 
largest four-bladed warplane puller on earth. 
A hollow steel type, it’s for use on multi- 
engined sky dreadnaughts of the future. 
South African Air Force vets inspect it. 
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Wave Machine, Non-permanent 


OLLYWOOD beats ’em all, including 

Mohammed. The movies can’t go to 
the ocean because of wartime restrictions 
so the ocean comes to the movies. In the 
studio this machine creates waves and 
colors for sea pictures. Looking some- 
what like an electrical bread mixer it 
projects clouds and sea-in-motion so 
realistically that cast and crew often com- 
plain of seasickness. It makes a stationary 
ship on a stage seem to be pitching and 
rolling in waves. 


Mechanix Illustrated 
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Soldier Sleepers 


NEW type of Pullman car designed for 
Ll transportation of service men is the first 
of 1,200 new sleepers incorporating a special 
triple-deck berth arrangement, instead of the 
usual upper and lower. The entrance is in 
the middle. The cost is only a fraction of the 
price of a standard Pullman car. Your old 
friend, the porter, makes up the top berth of 
the tri-bed carrier of the finest fightin’ men 
being transported on this earth. 
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Railroad G-Men 


HE Sperry Detector Car. Above top, an 

adjustment is made on brush carriage, 
which charges the rail with current, on the 
new car to end train wrecks. Any flaw in 
rails is automatically detected and white paint 
shot on it by paint gun (extreme left of brush 
carriage). Immediately above, driver is 
shown at controls of the “train’s best friend” 
as it moves along the rails in a testing opera- 
tion of wartime overburdened railroads. 











The Deadly “Bishop” 


HIS self-propelled killer is known as the 

“Bishop” in the Middle East. A deadly 
gun-tank combination, it contributed heavily 
to the Allied victories in North Africa. Now 
it has added to its blasting record by ambling 
over the mountainous country of Sicily. The 
gun is mounted on a Valentine tank chassis. 
This particular “Bishop” rests on Sicilian soil. 





Stratosphere To Hell 


— supercharger impeller, being secured 
to shaft (at left) in General Electric’s 
Ft. Wayne plant, is exposed to temperatures 
as low as 67 degrees below zero when fighting 
bombers soar into the stratosphere, while the 
turbine wheel (on the right end of the same 
shaft and but 18 inches away) is driven by 
the hot exhaust gases from the airplane 
engine at a temperature of 1,500 degrees 
above zero. Both revolve at speeds of more 
than 20,000 r.p.m. with clearances to the mil- 
lionth of an inch. Temperature, when neces- 
sary, can be made meaningless by modern 
methods of precision manufacturing, war 
having asked so much of metallurgy. The 
production-line soldier is Miss Eva Morrolf. 











4 
\ 


' 
PA 




















Cramping The Style Of 


Enemy Cameras 


AMOUFLAGING suf- 

fered a major setback 
when the infra-red camera 
was developed. Infra-red 
light, not visible to the human 
eye, can be photographed. 
Thus two objects, having 
same color to the eye, may 
photograph differently. The 
camouflage artist cannot 
judge how a color will look 
to the camera. But General 
Electric’s recording spectro- 
photometer matches colors to 
fool the camera. 
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Superdupergas Luminous Bacteria 
N THIS plain bottle is the powerfully APTURED on Petri plate shown at top 
efficient new gas that will alter radically are cultures of luminous bacteria being 


the peace-time engines to come. Dr. Haensel ‘ used by Westinghouse research men to study 
(left) and Prof. Impatieff inspect the finished best methods of preventing spread of disease 
product. Haensel is an M.I.T. man. Impatieff in offices and shops. Below are same bacteria 
once headed Russia’s chemical industry. photographed by their own light. 








Faster Than The 


Speed Of Sound 
ERE’S the famous fightin’ 


‘an 





2 pair of planes, the Light- 
d ning and the Thunderbolt, with 
m the man who raced Sound and 
7 left it behind. He’s Lt. Col. 
2 Cass S. Hough (center). The 
y mechanics that serviced the 
. planes are S/Sgt. Carl R. Olsen 
t (right), mechanic for the 
. Lightning. and S/Sgt. Eliseo 
1 Borrego, who serviced the 
: Thunderbolt. Speed? Over 
. 780 m.p.h. Say, is that a horse 


and buggy going by? 
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Behemoth Of Our 


Army Engineers 


HIS is the largest single 

piece of equipment used by. 
the U. S. Army Engineers. When 
an enemy air field has been cap- 
tured and a resurfacing job is in 
order, in rolls this giant with 
about all the equipment on it 
that is usually found in a con- 
tractor’s shed. With the soldier 
as a comparison for size, this 
road-builder’s sweetest dream 
must be a nightmare to enemy 
efforts at airfield destruction 
Rube Goldberg is really out on 
a limb from now on. 








German Land Torpedo 


ORPEDOES. accepted as either aerial 

or underwater weapons, are being ex- 
perimented with by the Germans as a land 
weapon. Nazi military experts maintain 
they are better used as a land weapon. 
They have built special fortified posts 
along Europe's coastline, manned by tor- 
pedo experts along with artillerymen. 
Here, in a picture received through a 
neutral source, a torpedo is being fired 
from one of the new land defense posts. 
In terror? Have all of Hitler's offensive 
weapons taken to the defensive? 





























The New Fangs Of 


The Fortress 


ESPERATE Nazi pilots re- 

cently developed the tactics 
of swooping in head-on to find a 
vulnerable spot in the Boeing Fly- 
ing Fortress. These frontal gun 
positions are the special answer. 
In all, 13 guns defend the Fortress 
on her determined missions over 
Axis lands and sea approach- 
ments. New guns are .50 cal. 
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Sky Torpedo 
Water Tested 


HAT horror of the Jap 
Navy, an aircraft-type 
torpedo, is tested at the 
Naval Torpedo Station, 


Keyport, Wash. The launch- 


ing device, efficient and 
ingenious in itself, was con- 
structed by Keyport me- 
chanics from salvaged metal. 
With or without a war head. 
the tin fish is as functional 
as an overhand right to the 
chin. Observer’s box seems 
to have cut clearance down 
pretty fine. 
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Wood Fuel Delivers Beer 
jon Rheingold Brewery, New York City, has converted 


some of its trucks to use wood as fuel. Gas from burn- 
ing wood is fed into the cylinders. The generator (left) 
fireplace-like gets a cleaning. On the truck shown below 
the generator tank (left), filtering tank (center) and 
cleaners and coolers on top are shown. With beer de- 
liveries being such a problem for the thirsty, here is a note 
of cheer. Obviously these trucks should be more numerous 
and of far greater size. 

















Little Man On Big Job 


IFTEEN years ago Clarence Kehr, Jr. 

mystified the medical world when on his 
third birthday he smoked cigars, lifted 200- 
pound weights, sang baritone. Premature 
physical development arrested his growth at 
four feet, two inches. Now he and his tiny 
wife do Jeep work others can’t. . 


Non-Reflecting Glass 














VER have your auto windshield or eye 

glasses nearly blind you by light reflec- 
tion? H. R. Moulton, research director of 
American Optical Co., is shown above with 
his specially treated glass. At left glass has 
been treated, at right it hasn’t. Post-wan 
windows, lenses, etc.. will benefit. 





























Man From Mars 


ERE is a worker in a 

Naval Gun Factory 
cleaning steel castings with 
a hydro-blast, a dangerous 
and difficult job. This is 
where big 16-inch rifles that 
thunder from U. S. battle- 
ships are produced by fine 
workmen from fine steel: 
where eight- and six-inch 
guns are built for heavy and 
light cruisers and the deadly 
five-inch dual purpose guns 
are turned out to protect 
U. S. warships against air 
and surface craft alike. The 
hydro-blast is but one of the 
complex operations in big 
gun making. 
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Three Bicycle Car 


GASLESS gadabout made mostly from 

three bicycles has two wheels in front 
and three behind. The wood from which the 
foundation of the hood was made was once 
a tea chest. The car has a fabric body and a 
gas pipe steering wheel. Designed by J. B. 
Hanson of Oxford, England. 








Marvel Recorder 


ARVIN CAMRAS with his new type of 

machine that records sound on steel 
wire as thin as human hair by magnetizing 
the wire. An eight hour program can be re- 
corded and played back at once. The wire 
retains the sound for years or can be de- 
magnetized immediately for fresh use. 



























If She Cares 


OW much faster does a 

girl’s pulse beat when 
she thinks of her beau in the 
Air Corps? General Elec- 
tric’s photoelectric recorder 
tells when Arlene Veith of 
the Company’s Engineering 
Laboratory, her finger in a 
receptacle linked to the ma- 
chine, takes a look at a pic- 
ture of her beau. Sensitive 
enough to record full scale 
on a millionth of a millionth 
of a watt of electrical power, 
the recorder has an un- 
limited number of applica- 
tions for measuring delicate 
currents, physical, electrical 
or chemical. Next? 





December, 1943 























Yee... 


Shake Hands With Gas 


NEW application of synthetic rubber is 
in the manufacture of anti-vesicant 
gloves for use by decontamination squads in 
chemical warfare. These gloves, dipped in 
Neoprene, are impervious to mustard gas, are 


being made by the U. S. Rubber-Co. 


R? 


Tough Warplane 


Engine Cylinder 


ACK from the Pacific 

attack via Pearl Harbor, 
this bullet-riddled Wright 
Cyclone 14 engine came to 
prove the toughness of Ameri- 
can-made warplane engines. : 
It’s the type used in the Navy’s 
TBF Avenger (torpedo bom- 
ber) as well as the B-25 Mit- 
chell bomber (Tokyo raiders). 
As this Wright Aeronautical 
worker points out, an enemy 
50 cal. bullet completely 
pierced the cylinder barrel and 
spent: its force inside. The 
engine kept on operating after 
the cylinder was punctured, 


Subchaser Bearing 


NOTHER and better 
+ rubber, metal or wood is Westinghouse’s 
Micarta, the plastic used for Army helmet 
liners. Now it goes into propeller shaft bear- 


replacement for 


ings. It enables submarine chasers and the 
like to stay longer on active duty. 
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A few cardboard masks cut to shape and 
placed in front of your flood bulbs will eliminate 
stray light and soften undesirable shadows. 


NE of the nicest parts of indoor pho- 
tography is the fact that you can exercise 
complete control over your lighting. You are 
at liberty to use as much watt-power as you 
desire and you can group your lights in what- 
If you 


ever combinations suit your fancy. 








“DODGING” WITH LIGHTS tous iixctmen 


don’t like the effects of one arrangement, you 
can change it to another, and if you want a 
couple of back lights added to your compo- 
sition, you can toss those in, too. 

Even though you have all this control at 
your finger tips, however, lights still can get 
out of hand and present difficulties if you are 
not very careful with them. For instance, 
when you direct the light of a flood bulb on 
your subject and manipulate it until you have 
just the effect on him you 
desire, the effect on other 
objects in the room may not 
be so pleasant. Light leaves 
the bulb in an extremely 
wide angle, and although 
you can maneuver some of 
the rays to the spot you want 
lighted, the rest of the light 
rays will spread out of con- 
trol and give undue bril- 
liance to other less important 
areas, even causing shadows 
to fall within the picture 
space. 

To overcome this, the 
common practice usually has 
been to do a lot of dodging 
and ‘‘burning in’’ in the 
darkroom when enlarging 
the negative; but why toil in 
the dark when you can do a 
better job by dodging with 
the lights when taking the 
picture? It’s a lot easier, 
too! Ifa flood bulb threatens 
to upset the balance of light- 
ing in a picture by spreading 
its rays to unwanted portions 
of the scene, you can hold 
back that light with a sheet 
of cardboard, cut to allow 
only the desired rays to pass. 

For instance, if you want 
to illuminate only the head 
of an individual, cut a hole 
in a sheet of cardboard and 
set this up in front of the 
lamp so that the light passing 


Photo 1 was taken with masked 
lights. In Photo 2 normal lighting 
produced an uninteresting effect. 
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through the hole will fall where 
you want it. The rest of the 
cardboard will act as a mask, 
holding back the excess light 
and keeping it from spreading 
out of bounds. Cardboard 
masks can be cut or torn to 
any required shape and, when 
placed before flood bulbs, offer 
spotlight effects without the 
harsh lighting. They also offer 
a more flexible lighting control. 

Now, knowing how to hold 
back runaway light, the next 
question is when to hold it back 
and when to let it go! That 
question is answered best by 
analyzing your setup and de- 
termining what you are trying 
to say. Make that action your 
center of interest and give it the 
strongest illumination. Look 
around and see if any unim- 
portant details are receiving too 
much light. Too many bright 
spots in a picture will vie for 
attention and cause distraction, 
so if you find any that are too 
prominently lighted, hold back 
the light from them by making 
suitable cardboard masks to act 
as shades. A good way to de- 
termine the shape in which to 
tear the cardboard mask is to 
check [Continued on page 134] 


Photo 3 shows background shaded 
by masks. In Photo 4 normal light- 
ing has caused a harsh shadow. 
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Photo at the 
left shows how 
hands are used 
to determine 
shape for 
mask. Mask in 
place is shown 
at the right. 
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Vignetting portraits is simple with this mask. 


ERE’S a little gadget you can make in 

jig time and it will solve completely all 
your vignetting problems. No longer will 
you have to litter your darkroom floor with 
bits of paper and cardboard torn from im- 
provised masks which never seem to act quite 
the way they should. A variable vignetter 
which can be adjusted to almost any shape 
and size is lying discarded in your home 
workshop, just waiting to be assembled and 
used. 

The plates from an old radio condenser do 
the trick. If your cellar doesn’t boast of an 
old condenser, surely a friend’s does, but in 
any event a broken one can be bought from 
a radio junk shop for less than a quarter 

Eight plates are pulled from the rotating 
shaft of the condenser as shown. They will 
be found to come free quite easily. Another 
method to loosen them is to direct the flame 
of a small torch against the base of each plate 
to melt the solder which holds it in place. 

These plates are smoothed with a fine file. 
and a %” hole is drilled near one end of each. 
The eight plates are then clamped together 
in a stack and all drilled at once so as to 
insure having all the holes exactly in line. 


Use eight plates from an old radio condenser. 
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Here is the variable vignetter, ready for use. 


They should look like those in the photo. 

The plates are mounted at equal dis- 
tances around a 314” hole in a card 7”x7” 
or larger, the card size depending upon 
your preference. Holes to receive the 
fasteners that hold the plates are punched 
at regular intervals 42” from the edge of 
the opening. Paper fasteners ‘are pushed 
through the holes in the plates and card- 
board. 

Each fastener comes through to the other 
side and is bent through the washer which 
comes with it. It may then be tapped down 
tight enough to prevent the plate from 
moving too freely. 

One plate is fastened in each of the holes. 
each plate facing the same way in such a 
manner that each overlaps the next as in 
the photo. Notice the completed vignetter 
in a closed position. The plates may be 
pushed back to enlarge the opening, and by 
adjusting one plate in relation to another, a 
great variety of shapes and sizes is possible 

A small investment of time in this one 
item will be found to save minutes and 
temper in a busy darkroom. Try it! 


Cut a hole in a piece of cardboard and fasten the 
condenser plates around this opening as shown 
in the photos at the right. Use paper fasteners. 
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DRIP-TYPE PRINT WASHER: For the tank use a 
metal pan or wooden box. Water enters from 
dripping hose ring and drains through the pet 
cocks at each end near the bottom. Reed 
separators hold the prints upright as shown. 


CUT OUT MIDOLE 
SECTION 








DEVELOPING TANK: If you can obtain a 
new battery case of the long type at a re- 
pair shop, the two end compartments cut off 
with a hacksaw will make excellent tanks. 


NEGATIVE ADAPTER FOR LARGE CAM- 
ERAS: Cut-film sheaths, cemented to pieces 
of stiff cardboard of plate size and inserted 
in plate holders will enable you to use 
small film in your view camera (below). 
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PHOTO CONTEST 


FIRST PRIZE ($10.00): Wonder If... ? by Karl Rosen- 
berg. Canton, Ohio, taken with a Rolleiflex. SECOND 
PRIZE ($5.00): Prima Donna, by C. W. Myers, Dayton, 
Ohio, taken with a Voightlander Avus. THIRD PRIZE 
($4.00): A Good Opening, by Louise P. Dodge, Ford 
Cliff, Pa., taken with an Argus C-2. FOURTH PRIZE 
($3.00): Calling Me? by Gladys Diesing. Long Beach, 
Cal., taken with a Recomar. 
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BE A MARINE... 
Free a Varine to fight 


oe SORTEE COTS COneeS Seenere 



















Submit prints for this month's contest un- 
mounted—no larger than 8x10 inches. With each 
print list your camera, film, lens opening and 
shutter speed, illumination, and developer. Write 
your full NAME and ADDRESS on the back of 
each print, and wrap securely with cardboard or 
corrugated stiffeners. If you want unused prints 
returned, YOU MUST ENCLOSE RETURN POST- 
AGE. (Published prints cannot be returned.) Ad- 
dress: Photography Editor, MECHANIX ILLUS- 
TRATED, 1501 Broadway, New York 18, N. Y. 
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To make alcohol, boil some mashed corn or potato 
for several minutes to extract starch. Change starch 
to sugar by adding dilute sulphuric acid and heating 
solution for ten minutes longer. When cool, add yeast 
cake and let stand for several days. Yeast changes 
sugar to alcohol by a very mysterious process. 
liberating carbon dicxide which causes foam (right). 





Dissolve some potassium dichromate in water and 
add a few drops of sulphuric acid and some of the 
fermented solution. Change of color from orange to 
light green is proof that alcohol is present (above). 


SIMPLE CHEMICAL EXPERIMENTS 
ILLUSTRATE INDUSTRIAL PROCESSES 


LCOHOL from potatoes. corn and surplus 
i grain; bromine from the sea; sweet- 
smelling flavors from alcohol and acid; for- 
maldehyde from wood alcohol,—these are just 
a few of the amazing transformations being 
accomplished by our modern chemists. With 


only a few test tubes, an alcohol lamp or 
Bunsen burner, and several simple chemicals, 
you can demonstrate the fundamentals of 
these processes in your home. 





Bromine is used in making tetraethy] lead. To show 
how chlorine separates it from sea water, add chlorine 
water tc weak potassium bromide solution (below). 
Brown color indicates the presence of free bromine. 
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Next add a little carbon tetrachloride to this bromine 
solution and shake thoroughly. Free bromine will be 
dissolved in the carbon tetrachloride which will con- 
centrate it into a dark brown solution and separate 
it from the water solution as shown in photo (right). 
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You can make oil of wintergeen by adding some sul- 
phuric acid to 42” of wood alcohol in a test tube and 
shaking up a powdered aspirin tablet in the mixture 
(above). Stopper tube lightly with cotton plug and let 
stand in warm water for fifteen minutes. Upon smell- 
ing the tube you will notice odor of wintergreen (right). 
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Formaldehyde can be obtained by heating a coil of 
copper wire to red heat and plunging it into the vapor 
of warm wood alcghol. Strong pungent odor of for 
maldehyde will be evident. Copper wire is a catalyst. 





















Steam turbine rotor shafts under 
construction at the Allis-Chalmers 
plant. Outer tips of the longest 
blades will revolve at more 
than 13 miles minute. 
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STEAM TURBINES 


THEIR POWER BACKS OUR WAR EFFORT 








by Roland Cueva and Lyne S. Metcalfe 


F DON QUIXOTE pe tra MANCHA were 

alive and kicking today he would prob- 
ably have some little trouble in locating a 
windmill upon which to practice his mad 
jousting, and might have to accept its modern 
descendant as a target. The ensuing en- 
counter between the good Don and a steam 
turbine would undoubtedly provide quite a 
spectacle, but would have sad results for 
the former, as his frail lance and decrepit 
steed hurled themselves against the tur- 
bine’s steel casing. And could Quixote 
visualize the insides of this humming metal 
monster, with its fierce torrents of live 
steam driving the whirling blade tips at 13 
miles a minute, he’d have a sudden nostalgia 
for the quiet, sunny fields and slowly turn- 


)2 





ing windmill vanes of 17th Century Spain 

It raay seem a far cry from the gentle wind 
power of the pastures to the prodigous steam 
turbine energy that today furnishes two- 
thirds of our electricity, and powers war and 
merchant ships, but the fundamental prin- 
ciples of both are identical. Both rely on 
some form of pressure being exerted against 
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ILLUSTRATIONS COURTESY JAM HANDY ORGANIZATION 


blades or vanes arranged around a central 
shaft which turns with them, transmitting its 
power to grain mill or dynamo. 

The war has necessitated the training of 
thousands of new operators, maintenance 
men and engineers in turbine operation, but 
many more are still needed, and this training 
has taken an important place in the war- 
time educational program. The editors of 
MECHANIX ILLUSTRATED have prepared this 
article as an aid in furthering the program. 
Like most mechanical units of more or less 
complicated character, the inner workings 
and operating principles of the steam turbine 
are a mystery to the average individual or 
student. Just what happens within the hous- 
ing of a modern steam turbine to create such 
tremendous energy? How does it work? 

Essentially, the turbine consists of two 
main components: a tapered spindle to which 
are attached radial perpendicular rows of 
blades set at a slight angle, and a housing 
containing other rows of stationary blades 
plus inlets and outlets for the steam. The 
spindle or rotor rests, of course, in bearings 
and drives the generator, ship’s propellers or 
whatever else it may be attached to, as it 





This simple experiment demonstrates the basic prin- 
ciple of impulse turbine operati St ti 





under pressure from the kettle causes paddle wheel 
to spin as it strikes the blades. At left is simplified 
model of impulse type. Large models are multi-stage. 


revolves. Steam is introduced into the hous- 
ing under pressure, and as it spurts from the 
nozzles at high velocity it strikes every blade 
a sledgehammer blow, ranging in force from 
200 to 400 pounds against the first moving 
row. From there it is deflected by stationary 
blades to the next moving row. (See draw- 
ings.) The blades themselves are scientifically 
shaped to get the most out of every pound 
of steam hurled against them, before the 


Cutaway view of steam turbine, showing principal parts: (A, A’) Bearings of shaft (B) Bypass overload 
valve (C) Cylinder casing (D) Reaction blading (E) Turbine shaft (F) Main steam inlet (G) Exhaust outlet. 
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When the steam jet strikes a blade, causing 
it to move, the steam flows along the contour 
of the blade faces. The middle row of blades 
is stationary; its function is to direct the steam 
to another row of rapidly whirling blades. 





Because 
speeds, bearings of careful design and extreme pre- 


turbine spindles attain such tremendous 


cision avoid wear and reduce maintenance costs. 
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Stationary rows of blades direct the expanding steam to 
the moving rows where it applies a powerful reactive force. 
Each blade is impelled by a pressure equal to more than 
200 Ibs. Note optical illusion in above drawing which makes 
blade rows appear to taper. 


Actually they are parallel. 


steam reaches its maximum expansion and 
passes out the exhaust. 

There are two basic types of steam turbines 
though many turbines contain some of the 
features of both. They are called “impulse” 
and “reaction” turbines, and while many of 
their differences are too highly technical for 
discussion here, the fundamental difference is 
not hard to understand. In the impulse tur- 
bine the steam jets emerge from fixed nozzles 
and flow through the moving blades, causing 
them to spin. In the reaction type the steam 
jet nozzles are located in both fixed and 
moving elements, with the steam giving a 
“kick” to the blades, much in the manner of 
the burning powder in a July 4th pinwheel. 
A simple analogy from the realm of physics 
may help visualize these two actions. A tea 
kettle is placed in front of a wooden paddle- 
wheel (see photo), and the steam jet from 
the spout is allowed to play on the paddles 
This, roughly, demonstrates the impulse-typ« 
turbine. The reaction type may be impro- 
vised by placing the kettle on rollers, with 


Mechanix Illustrated 





td» DID II DIDI D2 222 2D 









SS 


1 





Se > <~*, ye a ee. ee oe 


222 


| to 
rce, 
nan 
kes 
lel. 


nd 














BEND OUT VANES 









SOLDER SHAFT TO ROTOR 


UG IN FILLER HOLE 
SAFETY VALVE 


AN INDICATOR CAN BE 
BUILT IN TO SHOW IF 
BOILER IS EMPTY 
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MODEL STEAM TURBINE 
The little model turbine sketched above can easily be built from a couple of old tin cans, some wire 
and a spool. Shears, knife and soldering iron are the only tools required. The model is extremely 
simplified, but will entertainingly demonstrate the principles of impulse turbine operation, and by 
use of the spool on the shaft as a pulley can be made to run a toy generator, derrick, etc. The bulkhead 
which separates water compartment from rotor must be fitted and soldered carefully so as to be 
watertight. Steam jet outlets and bearing are, of course, completed before bulkhead is placed. If 
you wish to experiment further with this model you can try making one with three sets of “blades,” 
the center row stationary, as on page 94. This will more closely simulate the action of a real turbine. 


the lid tightly in place. Pressure is built up 
through confinement and forces the steam 
through the spout, moving the kettle. 

In many modern turbines the impulse and 
reaction principles are combined in “stages,” 
the steam from the boiler entering the casing 
at the small end, passing through the impulse 
stage and then on to the reaction blading. As 
the steam progresses along its path through 
the turbine its volume expands enormously, 
and the blading increases in length to gain 
the maximum efficiency from this expansion. 
By the time the steam has left the turbine 
and gone to the condenser each pound has 
expanded from less than one cubic foot at the 
inlet to six hundred cubic feet at the exhaust. 
The energy released from such expansion is 
tremendous, and will spin the tips of the 
largest blades at 1,259 feet per second, a speed 
faster than sound. Naturally, great strength 
is required in the blades to withstand the 
centrifugal force set up by such speeds, and 


December, 1943 


the entire turbine must be constructed tu 
watchmaker’s precision in order to operate 
efficiently over long periods of time. 

Steam turbines work best at very high 
speeds, and must have efficient lubricating 
systems, as well as speed “governors” to keep 
them turning evenly at a constant number of 
revolutions per minute. Because the steam 
travels through the turbine at high velocity, 
much of its expansive force would be lost 
were the rotary speed reduced, and for this 
reason reciprocating steam engines are bet- 
ter where steady low speed is required. But 
as the science of engineering progresses to 
greater and greater speeds for driving ships. 
planes and power plants of all types, the tur- 
bine engine assumes a place of outstanding 
importance in the future of transportation 
and power production. 

Perhaps we even shall see the airplanes ot 
tomorrow driven at incredible speeds by 
light-metal turbines [Continued on page 138] 
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For Bluing Steel 


O BLUE steel prepare a container as 

shown. Melt in it 100 parts Potassium 
Nitrate (saltpeter) by weight and 8 to 10 parts 
Manganese Peroxide by weight. Heat to 
400° F., or when a splinter of pine or pinch 
of sawdust will burn. Polish the steel, boil 5 
minutes in caustic soda solution, DRY 
THOROUGHLY, and immerse in the pre- 
pared solution for 8 minutes. Remove, rinse, 
and dip in boiled linseed oil. Reheat solution 
to use again. 
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Black Lines On Background 
Aid In Reading Water Gauge 


ATER gauges on furnaces, etc., are 

usually pretty hard to read either be- 
cause they are placed in positions difficult to 
reach or because of poor light. Placing be- 
hind the gauge a white card on which has 
been drawn a number of heavy, black, 
diagonal lines will help you determine the 
water level in the tube. The refracting power 
of the water will distort the diagonal lines 
behind it and make them appear nearly 
horizontal. 










REMOVE 

SET SCREW 
AND PULL 
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Handy Drilling Jig 


CARPENTER’S butt gauge can be 

used as a guide for drilling. Simply 
remove one of the two marker rods and 
insert a ;;” drill in its place. 





PINE SPLINTER 
OR PINCH OF 





_-BOTTOM PLATE ' 
WELDED IN CAST IRON-’ 
Box- 4% WALLS 






S4° TO 6 IRON PIPE 
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Machinist “C’ Clamp 


os this on your drill press and bench 
lathe! Select: stock from cold rolled 
steel as in drawing. Square up ends, lay 
off lines and center punch for drilling. 
Drill 19 holes and remove X stock with 
hacksaw, chisel, file and plane. Finish 
frame as shown, drilling a };” hole and 
tapping for 38-16 N.C. thread. Thread the 
clamp screw for this hole and drill in the 
end a No. 13 hole for a ,*;” handle, press 
fit. Chamfer the ends of the handle. In 
the swivel bore a ,';” hole and counter bore 
os”, 4a” deep. Then cut off to »,” length. 
Caseharden clamp frame. 





COPPER TUBING 
SPLIT AND FLATTENED 
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STRIP MADE 
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Uses For Worn 
Chuck Jaws 


PAIR of worn chuck jaws 

of the spring type used in 
a common brace can be put to 
work for other purposes as 
illustrated. (1) They can be 
used as a thumb and finger 
grip for doing light jobs of 
reaming and tapping. (2) They 
will be very handy for keeping 
nuts from turning in hard-to- 
reach places. (3) When in- 
serted in a piece of short pipe 
they make a quickly contrived 
retriever for small articles. 
(4) On a grinding wheel, they 
enable you to hold short screws 
and other small parts without 
bruising your fingers. 
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PULL ON WIRE 
TO CLOSE JAWS (a) 


Simple Copper Clamps 


F YOU have some old copper gas lines 

lying around the garage, you can turn 
them into efficient clamps for your garden 
hose, car radiator hose, etc., by splitting 
them down the side, flattening them and 
drilling the ends as shown. 
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VICTORY 
SAW TABLE 


A circular saw is one of the most 
versatile tools in the home work- 
shop. You will like this model. 


by A. H. Smith 


GOOD circular saw is out of reach of 
most workshop fans, and the cheaper 
ones are inadequate for any but very small 





projects. None are being manufactured today 
for civilian use, moreover, due to W.P.B. limi- 
tation orders covering critical materials. For 
these reasons, as well as the fact that more 
time is being spent in the home workshop 
these days because of curtailment of other 
activities, this saw table will be a pleasant and 
profitable project. 

The actual table is 36” wide and 26” deep 
and uses an 8” diameter combination saw. A 
%4-h. p. motor can be used to power the saw. 
One of 4 or %-h. p. would be proper, but in 
these times do not hesitate to call into action 
practically any kind of a motor available. By 
“feeling” work through the saw, this motor 
has proved satisfactory for many projects. 

In construction there is a minimum of metal 
used and the few parts may be found in the 
average junk box or can be purchased 
cheaply. The wood is 34” clear pine which can 
be purchased in widths to fit. After comple- 


Here is the assembled saw table. Dimensions will depend upon individual requirements. 
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*gauge (part 12) 











tion the table is given two’or three coats of 
thinned shellac or a similar finish. 

The main table top can be any predeter- 
mined size, but it is suggested that the width 
be approximately 36” to provide ample sur- 
face for operation of the ripping fence guide 
(part 10). Screws should be used throughout 
for assembling. A 142” space is left about 8” 
from the saw at the left side for the cutoff 
The cutout for the saw 


should be approximately 142” longer than the 
saw projection and 3” wide to give ample 
clearance when the table is tilted. A block is 
cut to fit this cutout. and, after the saw is 
mounted, a kerf is cut for the saw blade. A 
narrow ledge of light gauge metal is attached 
to the under side of the cutout at the ends to 
support this block which is removed when the 
table is to be tilted. Two 13”x1”x4” brackets 
are inset and screwed [Continued on page 132] 


Details of the parts are shown below. Numbered parts are referred to in the text. 
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Here’s a peachy from Cor- 
poral Pucci and begorra he 
sends it to us all the way from 
dear old Oirland. It’s one for 
you guys in school: a combina- 
tion foot locker and desk. The 
braces are hinged to the locker 
top and the desk, the desk top 
being recessed to take the 
braces. Make the top of 34” ply- 
wood. The entire unit folds flat 


on the locker and can be opened in a jiffy. Front 
brace extends over locker edge to prevent desk 
from tilting. This picture shows our hero at work 
(probably writing to some femme! Wonder if 
that’s her picture in the background??) 





Before going down for the third time Corporal 
Howard Spangenberger threw out this little idea 
which took the boys by storm at the Erie Proving 
Grounds, Lacarne, Ohio, and we're advising you. 
“Take your dog tag,” quoth he, “put some in- 
delible ink on the back of it where the letters of 















your name, serial number, etc., stick out, 
and use it as a printing press to stamp your 
credentials on your dainty (?) underthings. 
Put the tag on the spot to be marked and 


good pressure.” It works! He sent us 
samples to prove it. 


Don’t faint at this one, fellars, and don’t 
laugh, either; you might need it some day. 
An M. O. of the friendly type passed this 





good word to E. E. Savage of the R. C. A. F., 
Toronto, Canada, who was kind enough to pass it 
to us to pass along to you so you can pass it to 
your pals, etc., etc. If some day, you should feel 
faint after standing at attention for a long interval, 
this is the remedy! Rise up on the balls of your 
feet very slowly, clench and unclench your fists 
several times and slowly lower yourself back on 
your heels. Repeat a number of times. This move- 
ment will restore your circulation, and the beauty 
of it is that it can’t be detected from the front and 
rear and only slightly from the flank. At ease, 
men! 


This month we have something really new for 
you—an idea picked up by ye ed. A few nights 
ago, while browsing in a local pub, he was startled 
to observe a bright gleam emanating from the 
service ribbon of a sailor lined up a-ways down 
the mahogany. Thought ye ed: “Either I’ve had 
one too many or they’re making these things of 
metal now.” 

But lo and behold, to coin a phrase! Moving up 
to a closer salient we discovered that the ingenious 
wearer of the ribbon had resorted to the strategy 
of the cigarette companies to keep his ribbon 
clean—in short, he had wrapped it in cellophane. 
And having noticed, in [Continued on page 138] 
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BASKET OF APPLES 


~ ALT and pepper shakers in a great variety of 
J forms can be turned out in the workshop. but 
if you want something really different and eye- 
catching for a gift, make up this basket of apples. 
The black walnut basket, with recesses in the base 
to keep the apples from slipping, makes a handy 
container for passing the shakers. The shakers 
themselves, cut in the form of apples, were made 
in Padouk, in the original set. This wood takes a 
high polish and is bright red, giving the true apple 
color. However, if this wood is not available, sub- 
stitute a light wood to give the illusion of a yellow 
apple. 

To make the block from which the apples are 
turned, glue together two 2” circles of wood, 4%” 
thick, using a good casein glue. This gives a 2”x2” 








block. Or the apples may be cut from solid 2”x2” 
stock. Glue the apple block to waste stock, mount 
on the faceplate and turn out the center of the 


salt cellar, as shown. [Continued on page 136] 
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This apple design salt and pepper shaker set makes an attractive and original Christmas 
gift. Photo of the completed set is shown at the top, while construction details are seen 
directly above. Use Padouk wood, maple or Honduras mahogany. Tray base is of walnut. 
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Ro the bottom half of the jewel box, cut 
two circles of walnut *4” thick and 5” in 
diameter. Glue these .together to make a 
turning block 142” thick. Glue a waste wood 
faceplate to the block. 

For the cover of the box, cut two 5” disks, 
one 34” thick, the other 12” thick. The initial 
is inlaid in the 42” disk before the two are 
glued together. 

Cut a piece of maple 2” square and \%” 
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thick for the initial. Cut a paper pattern and 
trace it in reverse on the walnut disk, placing 
it in the center. Through the letter in the 
walnut disk drill three holes with your 
smallest drill. Place brads through these 
holes and drive them into the maple piece 
so that it is in position covering the space 
which holds the drawing of the initial. Be 
sure that your brads are not long enough to 
pass through the entire thickness of the 
maple, for you will not want to mar the ex- 
posed surface of the initial. 

Set the table of the jig saw at a slight angle 
and experiment with two pieces of scrap wood 
that are the same thickness as the maple and 
walnut pieces. That is, lay out the initial on 
scrap and saw out the two ‘thicknesses of the 
letter. The tilt of the table will allow the top 
letter to slip into the cutout letter of the other 
piece. You may have to make several ex- 
perimental cuts to [Continued on page 138] 
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TILLIE THE TIGER 


t in the 
e, ne 

Our playfy] tiger, ed ‘ 
Y: she won't tip Gite. 





ILLIE is plenty large enough to accom- 
modate a six- or eight-year-old child, yet 
a smaller child can ride her safely because 
she is low-slung and practically non-tipping. 

She is 40” long and about 16” tall. If a 
single board for each side can be obtained in 
these dimensions, the work will be simplified 
a great deal, but just as attractive a toy can 
be made by using two boards 8” wide and 
fastening them together with wood cleats and 
wood screws on the inside to form each side 
of the tiger. 

Wood 34” thick is used for both the tiger 
sides and the seat. Although a band saw is 
the ideal tool for cutting out the figures, it 
is possible with patience and care to cut them 
out with a jig saw. Perhaps your local lumber 
yard has a band saw and will cut them 
out for you for a slight charge. 

The bottoms of the rockers 
should have exactly the same 
curve. You can accomplish this 
easily if you are using a band 
saw, by tacking the two pieces 
of wood together and sawing 
out the rocker bottoms of both 
pieces at the same time. 


Here is Tillie, painted a realistic 
orange color with black stripes. 
Paint seat and dowels as desired. 
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The two pieces are assembled with %4” 
dowels. Drill holes through both pieces at 
once. All the dowels, with the exception of 
the footrest, are 10” long. The footrest dowel 
is 18”. 

The edges of the seat piece are rounded off 
for the comfort of the young rider and the 
back piece is set in between the two figures 
at a slight slant. 

Tap and glue the dowels into place, leaving 
4” of the footrest dowel protruding from each 
side of the figures. Nail the seat and the 
back-rest pieces into place. Sandpaper all 
parts thoroughly after assembling. Paint first 
with light shellac then enamel. Tillie is 
colored orange with black stripes. 
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BRUCK FLEET 


= by Elma Waltner 


* “4 , HE youngsters can toss these toys around 
o to their hearts’ content without fear of 
breaking them, for extremely rigid construc- 
tion is a feature of their design. Use 34” 
scrap wood for the bodies and 42” or %4” for 
the sides. Fenders of pick-up truck are 
fastened to body with wire nails, and backs of 
pick-up and grain 
trucks may be hinged 
: to bottoms if desired. 
_— ca Two coats of quick- 
¢ 4 nae a , drying glossy enamel 
“es ee OS serve as finish 

These sturdy trucks will gladden the 
hearts of all young engineers. Little 
sister will like to play with them, too. 
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SHADOW 
BOX ART 


The popular shadow box offers 





many interesting possibilities. 
Try your skill with this model. 


OUR shadow box can reproduce scenes 

dear to memory with surprising fidelity; 
a vista in the Berkshires, a group down on the 
farm, that dude ranch in Arizona, or a view 
along the placid river. For general subjects, 
any appealing little figure ‘will serve as a 
nucleus if one can visualize an appropriate 
setting. Novelty shops are a rich field for re- 
search. These two samples represent the 
clever work of Southern California artists and 
may suggest an idea to the novice. 

Of course the frame is important, the un- 
usual depth lending prominence to the scene. 
Natural light is admitted at the top; for arti- 
ficial lighting, install a bulb above the set in 
back of the frame. 

Making this frame requires only the 
simplest kind of carpentry except for some 
painstaking work mitering the corners where 
the pieces join. Better leave this to the mill 
or an accommodating cabinet maker if you do 
not have proper equipment for the job. Small 
brads and casein glue are used in assembling. 
Backgrounds are painted on illustration board 
bent around and tacked to the platform. 
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NCH PROVINCIAL LAMP 


This adjustable floor lamp has been copied from 


the antique. Choose a finish to suit your taste. 


T HE 2”x2” main upright is grooved to receive sliding 
section. Two 112” by 4” pieces are used for the sliding 
upright and are grooved so that when fastened, a 34”x,),” 
channel is formed for wire. Notches are sawed in this 
piece, top is tapered slightly, and all edges are rounded. A 
wooden bracket guides bottom of upright, and swinging 
latch holds socket at desired height. Use 14” dowel to 
hinge latch to upright. 

The base is made in two sections as shown. A large 
screw holds base pieces together and also fastens them to 
upright. Round'all sharp corners slightly and apply maple 
stain. Several coats of orange shellac make attractive finish, 
each coat being rubbed with steel wool. A 6” section of 
3g” o.d. pipe holds the double socket. An 18” parchment 
shade completes the lamp. 


This model at the left was built of maple. Shade is tan parchenent, 
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Photos at left show detail of latch equasueat 
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jp two figures of Santa to 34” stock 
their beards to %” plywood, and cut them 
out with a jigsaw. Drill %4” holes and glue 
in short lengths of dowel for noses. Also glue 
the beards to their faces. Next cut the base 
section, 144"x12%”, from 1” stock. Cut ten 
sections of 44” dowel each 214” long and glue 
them into the sides of the base, as shown, to 
keep it from tipping over. Drill the holes for 
the candles 2” deep. Saw the shelf 642”x14” 
from ¥%4” plywood, round the corners and 
drill three 34” holes for the candles. Glue 
this shelf into the notches in the candy canes. 
and nail and glue the figures to the base. 
Three drip shields are cut from sheet copper, 
hammered, and tacked around the holes in the 
shelf. Paint Santa with glossy enamel and 
finish the base and shelf the natural color of 
the wood. This holder is for 10” candles 
Follow the drawing above.—R. L. Fairall. 
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This colorful candle holder 
add Christmas cheer to your home 
during the coming holiday season. 
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Choirboy For Place Cards 


HE choirboy is jigsawed entirely 


from 


3” plywood and holds a 


standard size 3%”x1%” place card 
slipped behind his hands. Cut the hair 


and han 


ds separately and glue them 


to the figure, the hands being attached 


only at t 
to a 3” 


he base. The figure is tacked 
disk of plywood. Cut space 


from inner side of the hands for cards. 
Paint the figure with glossy enamel 
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NOAH'’S ARK 
WITH ANIMALS 


The original ark navigated only on water: this one 
is equipped for an overland journey on its smooth 
There are lots of animals, too, 


to delight the hearts of modern, young Noahs. 





Ark has sliding door: 
Animals are of laminated construction as shown. 
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gangplank leads to deck. 


HE boat part consists of a 

bottom piece and two boat- 
shaped hollow pieces, each a bit 
larger than the other on the outside 
edge. These are fitted on top of 
each other and on the base piece, so 
that the boat is built up of three 
sections of %4” wood. A 2” door is 
cut out of the two top sections at 
one side, so that the animals may 
pass down the gangplank. 

Two axles are nailed to the bottom 
section, and the 2” wheels fastened 
in place with wood screws. 

Cut the parts of the house of 44” 
wood. Note that two dadoed strips 
allow the door to slide open and 
shut. Drive a small nail through 
each end of the bottom dadoed strip 
to keep the door from being pushed 
completely off. Fasten the house to 
the ark, with the door in line with 
the opening in the boat side. 

The animals are of laminated con- 
struction, cut in three sections. If 
you have plywood scraps left from 
past projects, use them for the 
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TWO SIDE SECTIONS 


animals, for they give added strength and 
minimize the number of tragic accidents. 
Lacking plywood, use three thicknesses of 14” 
wood, with the grain of the center section 
running horizontally, while the grain of the 
outside sections runs vertically. Lay out the 
animals and tack the three pieces of wood 
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CENTER SECTION 


SQUARES 


LAMINATED CONSTRUCTION 





together; then saw out the three sections of 
the animals at once’ for a perfect fit after 
assembling. 

Take the three sections apart. Cut the legs 
off the center section, and the head and tail 
off the two outside sections, re-assemble with 
glue and 34” wire nails. 
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THIS HORSE RACE 


Carry the thrill of the track to 
your Christmas party with this 
easily made racing game. 
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Layout of the track and details of the “flywheel” revolving arm 
arrangement. Steel balls falling into one of three holes by chance 
change weight ratios of arms, causing one horse or other to win. 














JUDGES’ STAND 
































PLAN OF 
ted CLUB ALLEY 








STEEL BALL 
REVOLVING ARM 
~~ 


+ Tk ~) 
BALL ROLLS OFF - 7 


IT MISSES HOLE 
by Hi Sibley 


OT only is it impossible to bribe 
the jockeys or dope the horses 
in this race, but even the inventor 
cannot predict which one will win. 
“Black Bart” might come out ahead 
once and second several times in 
succession, or “Snowbank” might 
win and lose in alternate races. 
The operating mechanism func- 
tions on the principle of a flywheel. 
Two flywheels of equal weight but 
of different diameters will not re- 
volve an equal length of time with 
a given impulse. The larger diam- 
eter wheel will continue after the 
smaller has stopped. In this game 
there are two independent arms of 
the same weight, turning freely on 
an axis, and having shallow holes 
which register with holes above in 
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“ BALL ROLLS OUT 
WHEN THE BOX 
iS TILTED 


SHEET METAL 
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ARM RESTS ON 
DISK BUT TURNS 
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Cutaway drawing of game box and cross-section of spindle. Ply- 
wood ring between tracks is supported by screws into arches, as 


is center. Disk middle is prevented from sagging by washer. 


a sloping alley. set with staggered pins. The 
player drops a ball in one of the compartments 
in the “Jockey Club.” it rolls down and comes 
to rest in one of the receptacles in the revolv- 
ing arm, or misses a hole entirely and rolls off 
the alley to the floor of the box. The other 
player does likewise at the other Jockey Club. 
Neither can tell where his marble landed. If 
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one finishes up in the hole at the outer end of 
Black Bart’s revolving bar, and the hole 
nearest the axis in Snowbank's, the black 
horse will run farther and faster than his rival 
because of the flywheel action, the steel ball 
farthest from the axis acting as a flywheel of 
larger diameter. And if one or the other ball 


rolls off the alley [Continued on page 136] 
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Right: This collection 
shows a variety of 
subjects, both novel 
and caricatured. Cop- 
ing saw and sharp 
knife are the only 
tools needed to pro- 
duce these items— 
humorous or serious. 





The author at work carving the little 
sketched 


dog on the opposite page. 


OU can have a lot of fun whittling humor- 

ous characters out of wood. It’s not hard 
when you get the knack of it, and here are 
some tips on how to get started. 

To do caricatures you note the distinguish- 
ing features of the subject and then exagger- 
ate them. You make long ears look longer 
and big noses bigger and so on. You also 
exaggerate posture 
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WHY NOT WHITTLE IT? 


Make original and attractive Christmas gifts 
by this simple and time-honored method. 


by Glenn F. Chesnut 





You can use a jig saw to block out a figure 
and save a lot of time. Make sure your 
knife is sharp. The style of blade used doesn’t 
make much difference as long as it is as sharp 
as arazor. Then you’ve got to learn to con- 
trol it. 

Don’t just get a grip on the handle and 
freeze to it. Very often you have to hold the 
blade itself in your palm leaving only the 
point sticking out. Sometimes you push the 
blade with your thumb. Other times you have 
to guide it with one hand while apply- 
ing the pressure for the stroke with 
the other. 

Let’s say you want to whittle out a hound 
dog like the one illustrated here. This is how 
you start. 

First, get a piece of soft wood such as white 
pine or bass wood 34” thick and draw an out- 
line of the dog on it. 

A good way to do this is to draw the out- 
line on cardboard, cut it out and use as a 
template. You will find that the dog will fit 
snugly into a block 2%” deep by 234” wide. 
The next step is to saw out the dog with a jig 
saw or coping saw, and then you are ready to 
do the actual whittling. 

With your knife cut away the wood on both 
sides of the dog’s tail. The drawings may 
serve as your guide. Leave your cuts square, 
or angular. Next. cut away the upper edges 
of the nose so that it slants on both sides, 
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like a rooftop. Leave a narrow 
. flat surface on top of the nose. 
It is wise to cut away small 

? chips and shavings and remove 
the wood gradually. By cutting 
away small portions you can 
study your progress and avoid 
making mistakes. 

Look at the little drawing 
which shows the head only; 
notice how the cuts are made that 
shape the tongue. See how the 
front of the ears are formed by 
cutting away the sides of the 
dog’s face. 

Turn your carving from side 
to side as you work. Look at it 
from all angles. This will help 
you to make sure both sides come 
out alike. 

The back edges of the dog’s 
ears are made by cutting away a 
little of each side of the neck. 
The bottom of the ears will 
take form when you carve 
the shoulder and neck, as seen 
in the drawing of the front view. 

Now you can cut away the 











pro wood from between the front 
ie legs and shape the feet. At this 
hace point the carving is practically 
ng finished; it will look like a dog. 
You can improve its appear- 
ail ance by cutting off some of the 
1 the square corners. Not all of them— 
the just enough to keep it from look- 
h ing stiff. 
“bes The little angles and planes of - 
a. the [Continued on page 138] Top: een Oe 
with ing with the sawn block, 
1/4” SQUARES aad at rr pr Aoargg soe 
un 
— and lower: More examples 
of the author's efforts. Note 
how planes and facets of 
hite the knife strokes give rug- 
out- ged force to the characters. 
For your first attempt try 
ai the little dog shown here. 
iS a 
1 fit 
ide. 
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nay 
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Top: Turning 
the adjustment 
screws in the 
lathe. They are 
made from mild 
steel rod and 
knurled for finger 
grip. Above: The 
finished gauge 
in use on a glass 
surface plate. 


Right: The sim- 
ple parts of the 
gauge before as- 
sembly. Scriber 
can be bent to 
shape from a 
discarded steel 
knitting needle. 








HOMEMADE 
SURFACE GAUGE 


by Gordon Douglos 


DROBABLY there are a great many 
home workshop owners who have 
sometimes wished they had a surface gauge 
on hand when setting up work in the lathe 
or when marking off small castings fo: 
model work, ete. But such tools are ex- 
pensive and in these times are likely to be 
unobtainable. Nevertheless, a glance over 
the drawings and photos accompanying 
this article will show just what the home 
craftsman can do in the way of turning 
out a very serviceable gauge for himself 
from odds and ends of material likely to 
be found in his own shop. 

Fig. 1 shows the general construction and 
assembly of the various parts. The base 
A, Figs. 1 and 2, should be made first. A 
piece of mild steel bar 1”x112”x33g” long 
is used. Incidentally, if these dimensions 
do not fit in exactly with what you have 
they can be changed slightly to suit ma- 
terial on hand. To proceed with the base. 
a slot 11/16” wide must be cut in one end 
to accommodate the square block into 
which the spindle is screwed. The job of 
cutting this out is best done by drilling a 
series of small holes close together across 
the end of the slot, sawing down the sides 
with a hacksaw, and breaking 
out the unwanted portion. The 
end and sides of the slot can 
then be trued up with a file. 

The next step is the drilling 
of the hole to take the pin, L 
Drill, first with a 7/32” drill. 
across the slot as shown in 
Fig. 2, and then redrill one side 
with a 4%” drill and also tap the 
opposite side %4”-28. The 
bottom should then be filed 
dead flat and the whole thing 
polished up all over. Polish 
with fine emery cloth and oil; 
it is a good idea to finish all the 





parts in a like manner, as the 
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Dimensions and assembly details of the surface gauge. Because of its “rocker bar” design with 
adjustment nut at rear, it will perform accurate work efficiently if used on a flat base, such as the 
glass plate shown in the photo, This gauge is very helpful in marking out work for machining. 


polishing gives a fine satin-like finish which 
adds much to the appearance, and also helps 
to prevent rust. 

The square block B, Fig. 3, and the plate C 
should be made up next. The block is cut 
from a short length of %4”x%4” mild steel to 
the dimensions shown, and should be a good 
snug fit in the base slot. The top plate C, is 
cut from %”x%” flat steel, and is drilled and 
couritersunk on one end for the four 2-56 
flat head machine screws with which it is 
attached to the top of the spindle block. The 
other end is drilled ;” and the hole filed 
slightly oval, as shown, to allow for a slight 
swinging movement on the adjusting screw 
E. When these two parts have been fastened 
together, the spindle hole should be drilled 
and tapped %”-24 and a %” hole drilled 
through the block to take the pin, L. 

The spindle, D, is made from a piece of 48” 
drill rod 542” long, one end being threaded 
34”-24 for a distance of %”. The top end 
can be left plain or turned up in the lathe, as 
shown in the drawing. 
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Clamp for the scriber, J, Fig. 3, is easily 
made from an odd piece of 4%” square stock, 
the two holes for the ‘tad and clamping 
screw being marked off and drilled first, after 
which it can be filed to the shape shown and 
the slot cut with a hacksaw. 

The adjusting screws, K and E, are both 
turned from a piece of 34” mild steel rod to 
the dimensions shown in Fig. 4. These should 
be knurled to provide a grip for the fingers. 
If you have no knurling equipment a good 
substitute can be achieved by filing a series 
of small notches around the rims, as shown in 
the accompanying photos of the finished 
gauge. 

The pin, L, on which the spindle rocks, the 
clamping screw G and the notched washer, H 
are all turned from odd scraps of steel rod. 
They should present little difficulty in the 
making. A word of caution about the clamp 
screw G: the hole for the scriber comes half 
on the head and half on the shank, and should 
be drilled before turning this part to size. 
The pin, L, should [Continued on page 138] 
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JUNIOR” 
ENGINE 


by 
C. W. Woodson 


PART Il 


IGHT, well-designed and powerful for its 
size, the “Mariner Junior” engine is ideal 
for powering working models of boats, 
running small compressors, etc. It delivers 
one-half horsepower at 7,500 r.p.m. and is 
water-cooled. Anyone possessing a metal 
turning lathe can make it, either from their 
own castings or a set of purchased castings. 
If you do not have the facilities for making 
the castings, or lack experience in this process, 
you will get better results if you use the kit, 
and in addition will save much construction 
time. E. A. Wall of the Wall Laboratories, 
Chicago, is the designer of this neat little gas 
engine, and has the kits of castings available. 
Last month, in the first installment of this 
article, we described the machining of the 
basic engine parts, such as the cylinder block. 
head, sleeves and crankcase. Now we will 
finish up the job, and take for the first step 
the pistons. 
The Lynite pistons have a chucking lug 
cast on the upper end, making the machining 
of these parts a simple lathe job. The piston 
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should be chucked first with the lug out where 
it can be turned to run concentric with the 
body of the piston. 

It then can be reversed and chucked, as in 
Photo 25, where it is turned to a nice sliding 
fit in the cylinder bore. The lower part of the 
skirt then can be bored smooth and true as 
far up as the piston bearings. The lower end 
of the skirt should be turned, bringing the 
overall length of the piston to exactly 1,4”, 
as called for in the drawings. With the piston 
still chucked in this same position the ring 
grooves are cut with a parting tool, as in 
Photo 26. In cutting these grooves the piston 
ring should be used as a gauge both for width 
and depth of cut. The groove should be deep 
enough to allow the ring to sink slightly below 
the surface when in place on the piston, and 
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wide enough to be a snug fit in which the ring 
may be moved easily. The piston-pin holes 
can be drilled and reamed in the lathe while 
the piston is supported in the crotch center, 
Photo 26-A. This will automatically center 
the holes, a very important item. The chuck- 
ing lugs can then be cut off and the piston 
head filed to shape. The piston pins can be 
made up to the dimensions in the drawings 
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Above are details of main bearing, center bearing. 
piston, wrist pin, flywheel and connecting rod. 


from 14” drillrod with the center drilled out 
for lightness. These are shown in Photo 
27, along with a finished piston and also one 
with the chucking lug still attached. 

The bronze connecting rods are machined 
by first drilling the two screw holes in the 
big end, Photo 27-A, and cutting off the lower 
cap. The flat surfaces, where the cut was 
made, are machined smooth and the holes in 


Photos below show the cutting of the ring grooves and drilling of the piston-pin holes. 
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MARINER ENGINE 


Photo 27 shows piston pins and pistons, Others show machining of the bronze connecting rods. 


the big end of the rod tapped 5-40 as indicated 
in the drawings, while those in the lower cap 
are opened out to clear the screws. The two 
parts are then fastened together tightly and 
the crankpin hole drilled and reamed to size. 
The rod then is slipped on a mandrel, Photo 
28, where it can be turned to correct diameter 
and proper width. The small end can be held 
directly in the three-jaw chuck, where one 
side at a time can be faced, turned to diameter 
and drilled for the piston pin. The completed 
connecting rods are shown in Photo 29. 

The crankshaft is a rather difficult and very 
particular job and should be approached with 
much care. It is cut from a solid bar of steel, 
the built-up type being entirely unable to 
withstand the terrific stress this part of the 
engine must take, especially when running at 
7,500 r.p.m. The line drawings show how the 
crankshaft is laid out accurately, how waste 
material is cut away by drilling and sawing 
and how each consecutive operation is accom- 
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plished. Photo 30 shows the crankshaft pretty 
well completed, the last finishing cut being 
taken on the tapered end. 

Turning a taper requires care, and in this 
case it must fit the reamed hole in the fly- 
wheel perfectly. The compound rest of the 
lathe can be set fairly close to the proper 
angle for turning this taper by chucking the 
Morse number 1 reamer, used in the flywheel 
hole, and adjusting the compound rest until 
the cutter closely follows the taper of the 
reamer when run back and forth with the 
compound feed screw. 

From here on the cut and try method should 
be used in adjusting the compound rest until 
a perfect fit has been made. In turning tapers 
of any kind it is quite essential that the cutting 
edge of the tool be set at exactly lathe center 
height. If set even slightly below center the 
tool will gradually run under the work as it 
nears the small end of the taper, and if set 
above the center it will tend to run over the 
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DETAILS OF CARBURETOR 


tion, (6) main jet needle valve, (7) throttle. (8) choke. 
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Carburetor parts: (1) carburetor body, (2) cover. (3) float, (4) main jet, (5) valve seat and gas connec 


(11) chamber nut, (12) throttle lever, (13) friction spring. (14) cover retainer spring. (15) gas chamber. 
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(9) throttle adjusting screw/ (10) union nut. 
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In photos above, the crankshaft and counterweights are machined. Finished assembly in photo below. 


work and not follow the angle at which the 
lathe compound or taper attachment is set. 

Photo 31 shows the completed shaft ready 
for the counterweights. These are machined 
on both sides by taking a facing cut while 
chucked, as in Photo 32. They are chucked 
to run true by holding the casting flat against 
a small drill pad mounted in the tailstock 
while tightening the jaws of the chuck. When 
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the drill pad 1s used to hold thin, hard-to- 
chuck discs of any kind parallel to the face 
of the chuck while the jaws are being 
closed, the work will run absolutely true. 
The four counterweights are shown ma- 
chined on both sides in Photo 33. 

Each weight is hand-fitted to its respec- 
tive crankweb by filing the slot to size. The 
holes for screw-fastening the weights in 
place are drilled, as in Photo 34, while the 
weight is in place on the crankweb. The 
hole in the web is tapped while the one 
in the weight should be opened out to 
clear the screw, and also counterbored as 
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Follow the simple diagram below for wiring. 





DISTRIBUTOR BRUSH SHOULD 
BE IN CENTER OF HIGH TENSION 
POST WHEN THE PRIMARY 
BREAKS THE CIRCUIT 





- — —_—— 





December, 1943 





= $$. — 


DISTRIBUT 





Pistons and connecting rods are added (above). 
Flywheel shown below: carburetor in Photo 40. 
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MARINER ENGINE 


indicated in the drawings. The open ends of 
the weights are pinned in place with the pins 
well riveted over. With the four counter- 
weights securely fastened in place, the crank- 
shaft is mounted again between centers, as 
in Photo 35, where the counterweights are 
turned accurately to their correct diameter. 
The finished crankshaft with the weights 
turned to size is shown in Photo 36, while in 
Photo 37 the connecting rods and pistons are 
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In Photo 41 are the completed carburetor paris, 
assembled in Photo 42. Other photos show timer. 


attached and unit is ready to install. 

The flywheel is a simple lathe job but care 
must be taken to have it an accurate one. It 
can be rough-turned while held in the three- 
jaw chuck, as in Photo 38, and brought to 
within several thousandths of final size while 
mounted on a mandrel. After reaming the 
hole with the Morse number 1 taper reamer, 
Photo 39, it can be fastened in place on the 
crankshaft and mounted between centers 
where a very light cut is taken across the 
face and sides of the rim to insure its running 
dead true. 

The carburetor used on this model is the 
last word in design, being the result of much 
experimenting with many different types, and 
has been found to give exceptionally high 
speeds and a steadily running motor. It is 
made from four main castings and quite a 
number of smaller parts, all shown clearly 
in the drawings. The carburetor may look a 
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little complicated at first, but careful study 
will show how each part is made and how the 
finished carburetor works. The casting for 
the gas chamber can be bored by chucking 
as in Photo 40, and the cover can be turned 
to fit while held with the chucking lug cast 
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on for that purpose. The carburetor body 
can be machined in the four-jaw chuck 
where the flange is faced and the tapered 
hole drilled and bored. The throttle is a 
straight turning job made to fit the hole in 
the body. The [Continued on page 142] 
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Problem in the text refers to this Sectional Chart. 


THE SCHOOL SHOP 


Conducted by Gilbert Paust 


Lieutenant, Civil Air Patrol, Westchester Squadron 


Lesson 11—Solving the Drift Problem 


HIS is our final lesson on Navigation 

before we “take off” on the equally im- 
portant subject of Meteorology. I’m sure 
you will agree that the previous lessons 
have not been very difficult, but just to 
make sure that no one has “ground looped” 
because of Lesson 10 last month, we are 
going to review Dead Reckoning by means 
of an actual Navigation problem, at the 
same time learning a few more interesting 
points about our old friend, the Wind Cor- 
rection Angle. 

Before plotting the course of our imagi- 
nary trip, there is one small item which 
demands our attention, and that is the 
subject of ground speed and air speed. Air 
speed is the speed of the air past the wings 
of the plane in flight; ground speed is the 
speed of the plane with reference to the 
ground. These two are identical when 
there is no wind blowing over the ground, 
but when wind is present, the ground speed 
of a plane will be a combination of the air 
speed and the wind velocity. 

A difficult idea for beginners to grasp, 
but an important one nevertheless, is the 
fact that as soon as a plane leaves the 
ground, there is no longer any such thing 
as wind (exclusive of wind gusts and 
thermal currents) as far as the perform- 
ance of the plane is concerned. Wind is 





Dead Reckoning is important to Air Corps pilots. 
Mechanix Illustrated 











This diagram is used to 
determine Wind Correction 
Angle and Ground Speed. 
First True Course is drawn 
(left), then wind (right). 
Solution diagram is below. 








the motion of air across the 
earth’s surface. To illustrate the 
point, let us take the example of 
a helicopter taking off vertically 
from a field in a 20 m.p.h. wind. 
While it is still on the ground, 
the air blows by it at the speed 
of 20 m.p.h. and its airspeed in- 
dicator will record 20 m.p.h. even 
though the helicopter is not 
moving with reference to the 
ground. When it rises into the 
air, however, it will drift with 
the air and its air speed will re 
then be zero and its ground speed = 
will be 20 m.p.h. Qo 
When the pilot adjusts his 
helicopter for forward motion, 
therefore, his speed will be 
measured by the speed of the 
air past the plane, but his ground 
speed must also take into con- 
sideration the wind velocity. 
When there is no wind, the air 
speed and ground speed will be 
identical. Your plane will always 
cruise at the same air speed re- 
gardless of wind velocity. If the 
cruising speed is 80 m.p.h. in 
calm air, it will be exactly the 
same in a steady wind of any 
velocity. Its rate-of-climb will 
also be the same. Ground speed 
is given us by our wind triangle 


W.C.A=16°U 
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Diagrams show how wind direc 
tion and velocity are determined. 
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Draw True Course, and then Track 
made good. Explanation in text. 





Third side of triangle represents 
wind causing drift off course. 


ie 


which we shall consider in 
a moment 

Now let us proceed to our 
problem. On page 124 is a 
portion of a U. S. Sectional 
Chart of the Midwest. We 
desire to fly from Ellens- 
burg Airport to Fancher 
Airport. To determine our 
True Course, we draw a 
straight line between the 
two airports and measure 
the angle at the nearest 
meridian by means of simple 
protractor which can _ be 
bought at any five-and-ten 
or stationery store Our 
True Course is seen to be 
as. 

Next we take a piece of 
blank paper (the larger, the 
better) and on it draw a 
True North or meridian line. 
Choosing a point “A” on this 
line as our point of de- 
parture, we reconstruct from 
it our True Course angle of 
22°. From a weather report 
we learn that the prevailing 
wind is 315°-30 (30 m.p.h. 
from 315°) and so from “A” 
we mark off the angle 315° 
and draw a wind line in the 
opposite direction, toward 
135° (see top of page 125). 
This wind line must always 
be drawn in the direction 
toward which the wind 
blows. Choosing a suitable 
scale (such as % inch rep-~ 
resenting 10 m.p.h.) we 
mark off 30 mph. (1% 
inches) from “A” on the 
wind line to the point “W”. 
Let us assume that the 
cruising speed of our plane 
is 100 m.p.h., in which case 
we take our ruler and lay 
off a line 5 inches long 
(corresponding to 100 
m.p.h.) from “W” to the 
place where it intersects the 
True Course line. A draw- 
ing compass can be used 
instead of a ruler if we so 
desire. We simply adjust 
the gap of the compass for 
5 inches, place the point at 
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the “ 
° “W” and swing an arc across the True Course 
a ; ; : Phage 
; ; line. This point we shall call “T. 
ine. z - i 
this mis Now for our results. Measuring the angle 
; sf MAY : ar at “T” we find it to be 16°. It is our Wind 
: / Correction Angle. Looking at the diagram 
we see that when traveling from “A” along 
our True Course, the wind will be from our 
left; therefore this angle will be a left Wind 
Correction Angle. Measuring the distance 
from “A” to “T,” we find that it is a little 
less than 4% inches which is equivalent to 
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= 40 m.p.h. from .30., air speed 
d 160 m.p.h., True Course 70. 
oO Find ground speed and W.C.A. 
t WIND 

r FROM 


30° 


North is also 0° and 360”. 



























84 m.p.h. on our scale. This is our 
ground speed. 

Here we have the “works.” Our 
True Course is 22°. Referring to 
our chart on page 124 once more, 
we see that the nearest isogonic line 
is 22° 30’ East; we'll call it 23° Fast. 
This is, of course, our variation. 


True Course 22° 
Variation 23° East (subtract) 
Magnetic Course 359° 


How can we subtract 23° from 22° 
and get 359°? Look at the small 
diagram at the top of page 128. If 
we subtract 22° from 22°, we will 








: 7 
get North or O° or 360°; subtract- ; 
ing 1° more (to make the 23°) from 
360°, we will get 359°. 

For Deviation we shall look at the Lo 
Compass Deviation Card printed in ‘A 
Lesson 10 last month. The card 
says that for North steer 3 which Y 
means that our Deviation Correc- 
tion for North is 3° West. Since = 
359° is [Continued on page 140] go! 
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Voull be one the Createst Team te the Wirt / 


b ert hit ‘em Aard and you'll hit ’em fast on this 
All-American team. You'll fly and fight in planes 
that were built to scorch the sky. You'll wear a pair of 
silver wings. And, brother, to win those wings you've 
got to be good! 

Maybe you'll be the Bombardier, the fellow who presses 
the button and “lays the eggs."’ When your ship is over 
the target, you'll take charge—and deliver the “knock- 
out punch.” 

Maybe you'll be the Navigator, the ‘quarterback” of 
the teim. With charts and instruments you'll guide 
your bomber’s flight to its objective, and then bring 
it home. 

Maybe you'll be the Pilot. You'll fly a big, powerful 
bomber or a hard-hitting fighter. With hundreds of 
flying hours behind you, no pilot will ever be better 
prepared for the job that's got to be done. 

Do you need a college diploma? No/ If you can qualify 
as an Aviation Cadet, you will be given five months’ 
training (after a brief conditioning period) in one of 
America’s finest colleges... then go on to eight months 
of full flight training, during which you will receive a 
$10,000 life insurance policy paid for by the govern- 
ment. 

Will you be well-paid after you've won your wings? 
If you call $246 to $327 a month good pay, the answer 


is yes. And on graduation you will receive an extra $250 
for uniform allowance. 


How can you qualify to win your Army wings? 


if you are 17 but not yet 18... go to your nearest 
Aviation Cadet Examining Board .. . to see if you can 
qualify for the Air Corps Enlisted Reserve. If you 
qualify, you will receive your Enlisted Reserve insignia 
... but will not be called for training until you are 
over 18. 

if you are 18 but under 27... go to your nearest 
Aviation Cadet Examining Board . . . see if you can 
qualify as an Aviation Cadet. If you are in the Army, you 
may apply through your commanding officer. 

if you are under 18 (whether or not you have joined 
the Air Corps Enlisted Reserve) ... see your local Civil 
Air Patrol officers about taking C. A. P. Cadet training 
—also see your High School adviser about taking 
H. S. Victory Corps prescribed courses. 

For complete details—see your nearest Aviation Cadet 
Examining Board, the commanding officer of the 
College Training Detachment nearest you or your local 
Civil Air Patrol. 


(Essential workers in War Industry or Agriculture — do not apply) 


U. S. ARMY RECRUITING SERVICE 


Nothing U Stop theAmy Ciips’ 


ere — For aypermatig regarding Naval Aviation Cadet Training, apply at any Naval Aviation Cadet Selection 
KEEP’EM FLYING!” Board or any Naval Recruiting Station; or, if you are in the Navy, Marine Corps or Coast Guard, apply through 
EE 


your commanding officer . . 


When. Answering Advertisements, Please 


. This advertisement has the approval of the joint Army Navy Personnel Board 


Mention MECHANIX ILLUSTRATED 1290 








Substitute Binding-Posts 


F YOU wish to replace a broken binding- 

post or make a substitute one here are 
nine ways in which one can be made from 
scrap material: 

(A) A round headed screw through a 
washer. Wire is held between washer and 
hoard base. 

(B) Two metal strips held tight over the 
wire by turning a screw. 

(C) Wire is inserted between coils of a 
spring fastened to the base. 

























(D) Strip of roughened metal. Wire 
pushed under it. 
- scsi Siete aes -_ 
OUTPUT 
TRANSFORMER 
VOICE 
SOIL 
SWITCH 
FIELD 
COIL cussion 
PICK-UP PLUG 
/ COIL 
JACK § 
B+ oS 
HEADPHONES 


(E) Bolt connected to circuit. Other wire 
fastens between washer and nut. 

(F) Illustrates how a screw hook and two 
washers can be used. 

(G) Countersunk brass bolt with washer 


and nut. This makes a binding post of the 
same type found on dry cells, and one which 
can be worked quickly and easily. 

(H) A common tack can be driven down 
over two connecting wires, as shown. 

(1) A strip of metal is fastened to the base 
at one end. Drill a hole in the opposite end 
through which is turned a screw-hook with 
washer. Several wires can thus be electrically 
connected under the strip. 


Headphone Pick-up From 
Speaker Voice Coil 


OR the person who desires to listen to 

programs over a head-phone and from a 
radio that has no head-phone jack, the follow- 
ing simple idea can be employed. 

Cut one lead from the output transformer 
to the speaker voice coil and insert a switch. 
Then couple a coil of several turns of fine 
wire parallel and close to the axis of the voice 
coil, as indicated. This can be wound over 
the voice coil itself or supported close to one 
end as may be easiest [Continued on page 140] 
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hi also 


u é i n 
in rubber boats 


powered with Evinrudes 


On many fronts . . . in many ways*, «. largé, capa- “~~ motets, specially “developed. for this service. 
cious rubber boats serve our Navy and Marine 
Corps. Before launching they are compact “pack- 
ages”, easily handled, stowed, transported. Quick- 
ly the hulls can be unfolded . . . swiftly their com- 
partments are inflated to plump buoyancy 
motors are secured on special stern brackets .. . 
and they’re set to go! 


To meet the varied requirements of amphibious 
warfare on every front, Evinrude engineers have 
perfected numerous new developments and appli- 
cations of outboard power, many of which have 
advanced the peacetime outboard motor into new 
“fields of usefulness. Today these developments — 
and every motor we build — belong to America’s 


In a brief period a fleet of them can be readied for armed forces. After Victory they will be yours... for 





duty. With load capacity of several tons, they are 
used for rearming and refueling operations at ad- 
vance bases. In landing operations, such a boat car- 


your greater enjoyment of every hour on the water! 


EVINRUDE MOTORS, Milwaukee 9, Wisconsin 


Evinrude Motors of Canada, Peterboro, Canada 








ries eighteen men, battle equipped, 
through heavy surf and over coral 
reefs. Highly maneuverable and 
amazingly light in draft, they can 


. | EVINRUDE 


OUTBOARD MOTORS 


be operated in shoalest waters. 
They are driven by powerful, full- 
reversing Evinrude “Lightfour” 










BUY MORE BONDS 
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*% ONLY FIGHTING DOLLARS COUNT... 
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Victory Saw Table 





to the right side of the table top, in the position 
shown, to act as pivot bearings for the fence 
guide (part§l0). 

The sub-top (part 2) is a frame constructed of 
34”x5” front and back members and approxi- 
mately 3” side members. The back members 
should project 2” outside of the side members 
to form a bearing surface for the depth adjusting 
lever assembly (part 5). This sub-top need not 
be as wide as the main top, the only requirement 
being that it be wide enough to clear the saw 
mandrel mount (part 4). The depth of the sub- 
top should be the same as the main top, or slightly 
deeper, so that the trunion supports (part 7) may 
be mounted in position to receive the semi- 
circular trunions (part 8). 

The base (part 3) is constructed of 34” stock. 
The only requirement being that it be made the 
same size as the sub-top to which it is hinged 
by means of heavy removable-pin door butts. 
Screw %” angle brackets to the sides at the 
approximate position shown to take the depth 
adjusting lever assembly (part 5). 


The saw mandrel is a 1%” shaft threaded for a’ 


distance of 2” on one end. (A 1%” die for thread- 
ing the shaft can be purchased in most 5 and 10c 
stores for 15c). The saw is held between two 
nuts’ tightened securely against the unthreaded 
portion of the shaft. A third nut may be added 
for safety. On the opposite end of the shaft, which 
should be about 15” long, a 2” pulley for a V-belt 
is affixed. The bearings are ordinary pillow blocks. 
Collars are placed on the shaft, bearing lightly 
against the inside of the pillow blocks, to prevent 
the shaft from shifting. The mandrel is attached 
to the mount with lag screws. 

The mount (part 4) is made of 2”x4” stock, and 
for the sake of appearance may be sheathed with 
14” masonite or any available thin stock. It is 
best to build this mount after the table has been 
completed so its height will provide maximum 
projection of the saw above the surface of the 
main top. This assembly is fastened to the base 
(part 3) by means of screws through the bottom 
of the base in position so the saw blade will be 
at the center of the saw opening in the main top. 

The depth-adjusting lever system (part 5) is 
simple. As shown in Figure 1 it is necessary only 
fo push down on the front cross member of the 
lever assembly to raise the sub-top and main top 
to any desired height and thus regulate the height 
fo which the saw blade projects above the main- 
top surface. The lever is locked in position by 
tightening the hand nut on the bolt passing 
through the slot. The adjusting lever assembly 
is composed of 3 pieces of 34”x2” stock with tri- 
angular braces at the corner under the front cross 
member and short uprights with rounded tops 
at the rear ends of the side members. It is hinged 
to the base (part 3) by means of 3/16” bolts 
passing through holes in the side members at the 
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[Continued from page 99] 


position shown and through the angle brackets, 
The rounded uprights bear on the projecting ends 
of the rear cross members of the sub-top (part 2), 

The lock for the adjusting lever assembly igs 
eonstructed by cutting a 5/16” slot in a 14” strip 
of plywood 2” wide and approximately ,10” long, 
Two holes are drilled 34” from the top end. These 
holes are slightly larger than the screws which 
will be used to fasten the lock to the base as the 
line of travel of the front cross member of the 
lever assembly describes an arc and therefore a 
slight play must be allowed in the lock. A 14” 
carriage bolt passes through the slot and through 
the hole in the front cross member of the lever 
assembly. Tightening the hand nut effectively 
locks the lever in any desired position. 

The trunions which permit tilting of the main 
top (part 3) are constructed of 34” x 10” stock. 
A 10” circle is cut and then sawed across its 
diameter making two equal semicircular sections, 
A slot describing a 45-degree arc 5/16” wide is 
cut 1” from the edge as shown in Figure 2 (part 
8). A 34” x 2” strip is screwed to the top face of 
each on opposite sides to make a right-hand and 
left-hand pair. In screwing these trunions, to the 
under side of the main top, one at the front, and 
one at the back, it is important to see that the 
center of the trunions are coincident with the 
line of the saw blade; i. e., on a line through the 
center of the cutout in the top. 

The trunion supports (part 7) are also made in 
pairs. Four pieces of the same size are cut with 
a 45-degree cutoff on one side as shown in Figure 
2. An arc is drawn using one of the semi-circular 
trunions as a guide, and this arc is cut out of two 
of the pieces. One of the pieces from which the 
are has been cut is screwed to one of the pieces 
without the arc; the two remaining pieces are 
similarly assembled but oppositely. This forms 
the pair of supports for the semi-circular trunions, 
A hole is drilled through the support coinciding 
with the center line of the 45-degree arc slot in 
the trunions. The supports are screwed to the 
sub-top in the position shown in Figure 1 form- 
ing a seat for the trunions. Triangular braces 
are added to give additional rigidity. These are 
glued in place. Carriage (14”) bolts pass through 
the holes in the supports and the arc slot in the 
trunions. Thus the main top may be tilted to any 
desired angle up to 45 degrees, and is locked in 
position by tightening the wing nuts. 

The ripping fence (part 11) is made of %4” 
stock. The vertical fence member is 2” wide and 
the horizontal member to which the vertical 
member is screwed is 3” wide. The end heads 
are 3” wide and are screwed at right angles to 
the fence proper, the distance between them being 
14” more than the depth of the main top (part 1). 
The simple fence locks consist of a spacer block 

[Continued on page 134] 
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_ BE HOME WITHOUT. 
_A HARLEY-DAVIDSON” 
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HARLEY-DAVIDSON MOTOR CO. 
Dept. MI, Milwaukee 1, Wisconsin 

Please send at once free copy of 24-page 
“Enthusiast” Magazine, filled with motor- 
cycle action pictures and thrilling stories. 









Name. 

















City 
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Victory Saw Table 





“Dodging” With Lights 





[Continued from page 132] 

screwed to the under side of the fence heads, 
and a longer free block which extends 2” beyond 
the inside edge of the spacer block. A %” thick 
filler is nailed to the longer block extending only 
to the inner edge of the spacer block. Some 14” 
carriage bolts passing through 5/16” holes drilled 
through the fence, spacer*blocks, and long blocks 
form clamps which lock the fence to the front 
and back edges of the main table top. H=nd nuts 
are advisable to tighten the clamps as the fence 
is used so frequently, and hand nuts are much 
more convenient than wing nuts. 

As some clearance must be allowed between 
the ripping fence heads and the table edge, some 
means must be used to assure the fence being 
parallel with the saw plane. For this purpose 
the well-known parallel arm principle is used to 
advantage (part 10). Care must be taken that the 
dimension between the bolts which fasten the 
cross member to the arms is exactly the same 
as between the holes in the brackets which are 
attached to the right side of the main table, and 
the arms must be exactly the same length 
measured from the center to center of the bolts 
which hinge them to the cross member and the 
bolts which pivot in the brackets. In operation 
the guide is pushed against the fence and as the 
cross member of the guide will always remain 
parallel with the saw plane, the fence will also 
be parallel. Note that no nuts are used on the 
bolts which pivot the guide to the brackets. This 
enables the guide to be quickly and eacily re- 
moved so the fence can be drawn off the back 
of the table when crosscutting is to be done. 

The arm of the mitre gauge (vart 12) is of 34” 
stock and of a width to “slide fit” the 112” groove 
in the main top, and approximately 20” long. 
The head is made in a similar manner to the 
semi-circular trunions but is shaped as shown in 
Figure 2. A 34” x 2” fence is screwed to the edge. 
The head pivots on a 3/16” bolt passing through 
the arm and through a hole in the head at the 
center of the circle the radius of which deter- 
mines the arc slot cut in the head. Calibrations 
can be made on the edge of the head and an index 
pointer screwed to the arm. Tightening the wing 
nut, of course, locks the head in any position: for 
making crosscuts at any desired angle. Legs may 
be made of 2” x 4” stock and attached directly to 
the base of the table, or a separate bench may be 
used and the motor mounted at the back of the 
saw on the bench. 


Attempts are being made to introduce abaca, or 
Manila hemp, to the American tropics. 


A number of the chemical elements do not occur 
free in nature, but only compounded with other 
elements. 

The highest accident rate is among persons 65 
years and older. 
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[Continued from page 85] 
the effects when you hold your hands in front of 
the light and move them about to shade differ. 
ent portions of the scene. Do this with all lights 
that are spreading too far. 

Annoying shadows can be eliminated by shad. 
ing the areas around them so that the surface 
against which they fall will be an even shade of 
gray. A shadow shows up because of the light 
surrounding it, and if this light is masked off, the 
shadow will disappear. Even spotlights, which 
throw concentrated beams of light, can spread too 
much, and cardboard masks should be used on 
them in the same manner when this occurs. 

Before tripping your shutter, make a final 
check-up to be sure that no light has spread to 
unwanted areas. The masked-off portions of your 
picture will come out weaker in the negative than 
the other portions and will therefore print in 
darker and more subdued tones. The effect, how- 
ever, will be more realistic than if these portions 
were “burned in” during enlarging. 

The photos on these pages show the effects ob- 
tained with and without cardboard dodging. Each 
setup was carefully illuminated and cardboard 
masks were used to control the lights. After each 
picture was taken in this manner, a comparison 
shot was taken of the same setup with the same 
lighting but with all masks removed. The differ- 
ences readily can be seen in each case. 

In the first pair of illustrations, Photo 2 was 
taken without dodging masks. The white shirt 
and the bed covers receive the same brilliant 
illumination as the subject, giving a flat and un- 
interesting lighting effect to the picture. In Photo 
1, however, which was taken with the same light- 
ing arrangement, these portions were shaded with 
masks and only the center of interest was allowed 
to receive full light intensity. As a result the 
picture has more punch, a better three-dimen- 
sional effect, softer*lighting, and an elimination of 
harsh shadows. The second pair of illustrations 
show similar differences in their respective effects. 

One thing to remember when shading your 
lights is that you are cutting down the light in- 
tensity and your pictures will therefore require 
an increase in exposure of from two to four times, 
depending on how much of the light you’ve held 
back. Expose for the brightly lighted center of in- 
terest and not for the shaded portions of your 
picture. The resulting negative can then be tossed 
into the enlarger and an enlargement made with 
nary a finger lifted for dodging purposes. 


Finishes that will make silk stockings resistant 
to snagging and abrasion are a goal of laboratory 
experiments. 


Although quinine is native to South America, 
90% of the entire world supply of this valuable 
drug is either grown in the Netherlands East In- 
dies or distributed through Dutch interests. 
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HERE’S YOU IN A SUB 


Like to take a good crack ata German or Jap warship 
—personally? Then look at the illustration below. 
here’s a place for you there —right inside a 

U. S. sub. 

Of course you can’t be there actually and physi- 
cally. But you are represented. 

The bonds you bought paid for that periscope. 

The goods you conserved, the scrap and fats 
you saved, helped to release that torpedo to do its 
deadly work. 

Your blood may save the lives of members of 
this very crew. 

You can make this sub, or any other fighting unit, 
more effectve. Buy more Bonds.. —conserve and 








There's only one 
we're prouder of! 


Makers of Precision Photographic and Optical Instruments 


save...—give blood...—the more you do, the 
sooner you'll enjoy the richer, fuller life that’s 
coming for us all when this war is over. 

For example: Are you a camera enthusiast? 
Universal promises finer-than-ever cameras easily 
within your means, new thrills in picture-making 
...thanks to new feats of engineering achieved in 
furnishing the Army, Navy, Marines and United 
Nations with fine precision optical equipment. 

And other manufacturers, in other fields, are 
bursting with similar promises for their after-Victory 
products, eager to bring them to you soon. 

But first, let’s all take our places in that sub— 
today! 


Ufuversar [Amera [orroRArON 


NEW YORK e CHICAGO « HOLLYWOOD 


Peacetime-Manufacturers of Cinemaster, Mercury, Corsair Cameras 
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Basket of Apples 


[Continuea trom page 101] 

A round-nosed scraper is the best chisel for this, 
though a diamond point may be used. The hole 
should be about 134” deep and 1%” to 34” in 
diameter. 

Next, remove the block from the faceplate and 
place between centers, with the live center against 
the opening and the dead center against the top 
end of the shaker. Shape the apple form between 
centers, hollowing out the top end slightly to give 
the true apple shape. 

With the apple still between centers, do the 
sanding and fnishing. A clear lacquer finish 
applied in the lathe, followed by a coat of good 
wax, gives a hard, smooth, high gloss to the 
shakers. Remove the finished shakers from ‘ne 
lathe and knock off the thin dead center plug. Drill 
a hole in the center for the basswood stem, which 
is hand-carved and stained dark. Fit a small sec- 
tion of cork into the bottom, or use a wooden 
plug. Bore four holes in the top of the apple for 
salt or pepper outlets. Remember that the pepper 
holes should be smaller than those for the salt. 

The recesses in the basket present an interesting 
problem in off-center turning, but if carefully 
measured, should present no difficulty. 

Glue a 5” disk of walnut to waste wood of the 
same size, with a piece of brown wrapping paper 
between the two disks. Mount on the faceplate 
and turn the outside and inside of the basket base. 

To cut the recesses, remove the metal faceplate, 
locate the center of the waste wood and measure 
half the distance from it te the outside edge. Mark 
this center point and use it as the center in re- 
mounting on the faceplate. Turn a shallow recess 
in the bottom of the basket, just large enough in 
diameter to accommodate the base of the shaker. 
The second recess is cut in the same manner, with 
the faceplate fastened to the opposite side of the 
waste wood. 

The handle is turned from a 4” disk of walnut. 
Round off the outside edges, then cut down 
through the disk of wood, leaving a 44” ring. Saw 
off one--third of the ring, leaving the other two- 
thirds for the handle. The handle is attached to the 
base by means of wood pegs glued into holes in 
_ nandle, and corresponding holes in the basket 

ase, 

Ihe basket base can be removed trom the waste 
stock by tapping the faceplate with a hammer. 
The paper separating the two pieces of wood will 
tear and allow the waste wood to fall off. The 
littie paper that is left on the base of the basket 
can be dampened and scraped off, or it can be 
removed by sanding. 

If the shaker basket is to be used on a bare 
table, it is best to glue a piece of felt to the bottom, 
to avoid any danger of marring a polished surface. 
—Elma Waltner. 





Chemists expiain that soap is added to most 
automobile greases to give them the oiliness and 
staying power which they do not possess naturally. 


Cotton yarn used in airplane fabrics, typewriter 
ribbons and fine dress goods is so fine that it takes 
50 miles of yarn to make a pound. 
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Horse Race Can't Be “Fixed” 


[Continued from page 111] 





onto the floor, the horse for which it was intended 
will fall out of the race early. 

The revolving arms rest on steel disks welded 
or brazed to the axis, and are caused to turn by 
spinning the knob on top of the track in the center, 
Inasmuch as iriction alone makes the arms re- 
volve, some skill must be applied to turn the knob 
at the right speed, adding to the hazards of the 
race, for if the knob is spun too fast at the start, 
the disks will slip under the wooden arms, just 
as a locomotive spins its wheels if the engineer 
opens it up too wide at the start with a heavy load, 
On the other hand, if the knob is spun slowly at 
first and gradually speeded up, the arm with the 
ball at the outer hole will tend to throw it out by 
centrifugal force, because the holes are relatively 
shallow, thus losing that advantage. 

Make the box of 142” material with wood cleats 
all the way around, near the top, upon which the 
race track is to rest. The latter can be lifted out 
by taking hold of the Judges’ Stand and the arch 
across from it. These arches should be made of 
scrap plywood at least 12” thick, but if sufficient 
scraps of that material are not available, glue two 
pieces of 14” material together with the grain at 
right angles and scroll-saw as indicated. The 
arches must be plenty strong because they carry 
the load of the marble-alleys which are screwed 
under the center of the track. Cut the horses 
from tin and solder to the sheet metal supports, 
then bend them to a curve on the same radius as 
the slot in which they travel. This enables them 
to clear the narrow arches. and also gives them 
the effect of more speed. 

Inasmuch as there are only two horses, one for 
each player, the betting is done instead on the 
jockeys, or steel balls. The slots in the Jockey 
Clubs are labeled, respectively, Tim, Tom and 
Ted, and Jim, Jack and Jerry—or names of one’s 
own choice. The slots being so much larger than 
the balls it is not probable that the latter will 
follow the same course twice in succession, as the 
variable human element enters here, a tiny frac- 
tion of an inch to the right or the left of where 
the ball was inserted before will most certainly 
alter the outcome of the race. The winner, of 
course, is the one who travels the farthest and 
the start is always made at the Judges’ Stand, 
since this brings the revolving arms in register 
with the holes in the alley. 

Paint the race-track area green, the arches and 
Judges’ Stand white, the latter with a red roof. 
One horse should be black, the other white, and 
the jockeys’ jackets in two different colors. 

To retrieve the steel balls, simply tilt the box 
and they will roll out of the revolving arms to the 
floor, and thence out the hole in one corner. 


Present war tactics are apparenily causing more 
casualties among civilians than among armed 
fighters, a medical publication reports. 
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AT LAST! 


Now You Gn BLAST OUT 
CLOGGED, DIRTY DRAINS 


Clean Them Thoroughly and 
Efficiently with a 


CARTER 


WATER PRESSURE DRAIN CLEANER 


Clogged, dirty and smelly drains are a definite 
menace to the health of your family. Danger- 
ous sewer germs lurk and breed in the filth, 
grease and refuse that stop up your pipes. The 
minute you notice a slow-running drain, put 
a Carter Water Pressure Drain Cleaner to 
work. It will clean out filth, soap curds, cor- 
rosion and other stoppages in double-quick 
time! 
So Easy To Use—The Carter is a patented de- 
vice that uses water pressure to clean drains— 
and operates on an entirely different prin- 
ciple from anything you have ever seen. Simply 
attach and it works automatically. Has no 
moving parts. Uses no caustics or other dan- 
gerous chemicals. Good for many years of 
service—wherever you want it, whenever you 
want it! 
Get Yours TODAY—Designed for use on lava- 
tories, kitchen sinks, laundry tubs, bath tubs pce: 
and basement drains. Housewives are de- 
lighted with the wonderful job it does. Indeed, 
any woman can use it. Thousands of Carter 
Water Pressure Drain Cleaners are in use— 
et yours TODAY. Ask your neighborhood 
> std He has it, or will get it for you from 
ONTHANK-DAVIS CO., Des Moines, Iowa, 


CARTE 


WATER PRESSURE DRAIN 











with 244-ft. hose. 





Family size with 74-ft. 
hose, $3.95, 


When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 137 








| 
| 
| 
| 


Steam Turbines 





Ideas For Service Men 





[Continued from page 95] 

whose blades are impelled, not by steam or water, 
but by a highly expansive gas carried in liquid 
form, shot through the turbine as a gas, then recon- 
densed back to liquid, much on the principle of 
a modern refrigerator. Such an engine would be 
virtually a self-contained unit, seldom needing 
refueling. 

Whatever the future of the turbine engine, it is 
today one of our chief weapons for winning the 
war; without its whirlpool of power our ships, 
factories and generators could not operate and 
eur soldiers and supplies could not be moved to 
the fighting fronts. 
= 


4 





A new sound movie entitled "The Magic of 
Steam" has just been produced for the Allis- 
Chalmers Co., manufacturer of steam turbines, 
by the Jam Handy Organization. This picture, 
available to schools, plants and engineering stu- 
dents, tells the story of the steam turbine and its 
importance to the war effort. MECHANIX ILLUS- 
TRATED recommends it highly, and will be glad 
to supply further information regarding it upon 
request. Address MECHANIX ILLUSTRATED, 
1501 Broadway, New York 18, N. Y. Please enclose 
return postage. 














Inlaid Jewel Box 


[Continued from page 102] 
determine the correct angle at which to set your 
saw table. When you have a tight fit using the 
scrap wood, you are ready to proceed with the 
box top. Set the drill press table at the same angle 
as you have the saw table and drill a hole through 
the two thicknesses of wood. Use a drill that is just 
large enough to allow the smallest saw blade to 
pass through, and drill at a corner of the initial. 

Pass the blade through the hole and saw out the 
initial. The maple letter should fit snugly into the 
cutout walnut letter. Set it in place with glue, and 
glue the inlaid 14” disk to the other disk. Fill the 
hole where the saw blade passed through with a 
putty made of walnut sawdust and glue. This 
will be invisible when turned and polished. Glue 
a wood faceplate to the top of the turning block, 
covering the initial. 

Mount the lower half of the box on the face- 
plate. Turn out the box cavity and a lip to hold 
the top lid. Then mount the lid block on the face- 
plate and turn out the top of the box cavity 
making the lid a friction fit on the lip of the box. 
Remove the wood faceplate from the box lid. 

Remount the closed box on the faceplate and 
proceed with the outside turning. The friction fit 
of the lid will keep it in place for turning and 
polishing the top of box as well as the sides. Finish 
the outside of the box while it is in the lathe, using 
a French finish. 
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[Continued from page 100] 
the course of our peregrinations, many hope- 
lessly soiled service ribbons, we think a lot of 
you lads well might follow the brainstorm of this 
anonymous young tar. The cellophane is folded 
over the ribbon and fastened on the back with 
a bit of Scotch tape. Very simple and effective. 


Why Not Whittle It? 


[Continued from page 113] 
knife strokes give a hand-carved appearance 
which will add to its charm. 

A few more well placed strokes will finish the 
carving; put a groove around the eyes to give 
them shape and size, and cut wrinkles in the brow. 
Then it is ready to be colored. 

Water color applied sparingly with a camel’s 
hair brush is good for this. Make the tip of the 
nose and the eyes black. The ears may be dark 
brown, almost black, and the tongue bright red. 
A few random light brown spots on the body will 
complete the job. When the paint dries coat the 
whole dog with clear varnish or clear shellac and 
he will delight anyone who gets him for a 
Christmas present. 

You can use this same methed in making other 
figures in which you may be interested. 











Homemade Surface Gauge 


[Continued from page 115] 
also fit the 14” hole in the block B without play, 
therefore it is as well to turn this a little oversize, 





* finishing up with a file and emery cloth with the 


lathe running at a fairly high speed and testing 
in the block frequently. 

The scriber can be made from a 7” length of 4%” 
drill rod shaped as shown with the ends sharpened 
and hardened. A steel knitting needle of suitable 
size also makes a good scriber. One end should be 
heated and bent as shown in Fig. 4, after which it 
can be reheated and quenched in cold water to 
harden and the points ground up on the emery 
wheel. 

The addition of the small coil spring F, Fig. 1, 
completes the making of the tool. This should be 
fairly stiff, about 1” long and 12” diameter. It is 
placed over the adjusting screw E bearing on the 
lower side of the plate C. The lower end rests in 
the 12” hole countersunk in the base to receive it. 
The manipulation of the screw E in conjunction 
with the spring permits a fine adjustment of the 
scriber. 

For marking off operations on small castings 
and other parts, a piece of heavy glass of suitable 


_ size cut from an old auto windshield makes a first 


class surface plate for use with this gauge. 


China’s small cooperative workshops turn out 
light supplies, such as leather helmets, bandages 
and shoes in the front line areas of fighting. 
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j TWO LIONEL PUBLICATIONS TO HELP YOU 
e GET MORE FUN FROM TRAINS YOU HAVE 
-; 
t HANDBOOK FOR MODEL BUILDERS. 192 pages, printed in art 
gravure, bound in buckram. Contains numerous track layout ideas, 
> wiring diagrams and tricks. Tells you how to build a permanent 
model railroad, how to arrange signals, how to operate two or 
r more trains simultaneously, and gives much other information 
every model railroader ought to have. Sent postpaid anywhere 
in the United States for $1. 
> 
‘ WONDER BOOK OF RAILROADING. A treasure house of railroad 
‘ lore. 52 pages filled with pictures and drawings. Wonder Book 
: gives you the history of railroading, tells you what makes an 
engine go, tells you how to identify locomotives at a glance 
Wonder Book also gives you the official railway hand, bell and 
whistle signal code. Your order for a copy of this book avto- 
matically registers your name for a copy of the first post-war 
Lionel catalog. You can get your copy of the Wonder Book by 
clipping and mailing the coupon below. Enclose l0c to cover the 
cost of postage and handling. 
ge Re EE SY 
THE LIONEL CORPORATION 
15 East 26th St., Room A, New York 10, N. Y. | 
Please send me the following 
[1] Lionel Wonder Book of Railroading, for which 10c is enclosed. 
( Handbook for Model Builders, for which $1 is enclosed. t 
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The School Shop 





close to North, we shall use that correction. Con- 
tinuing our solution: 


Magnetic Course 


359° 
Deviation _...... 3° West (add) 
Compass Course = 











Referring to the diagram on page 128 once more, 
359° plus 3° is 362°, but since 360° is also 0°, our 
answer will be 2°. 


ena 
W.c.A 


16° Left (subtract) 
346° (362° minus 16°) 





Compass Heading 


Now we can climb in our plane, set our course for 
346° by compass, and eventually reach Fancher 
Airport. How long will it take us? The distance 
between Ellensburg and Fancher on our Sectional 
Chart on page 124 is 3.1 inches which is equivalent 
to 31 miles (using the Sectional scale of 10 miles 
to 1 inch). Our distance of 31 miles divided by 
the ground speed of 84 m.p.h. is .37 hours or 22 
minutes (.37 x 60 minutes), the time of our trip. 

Let me call your attention to one important fact 
that we can see on our Sectional Chart. We shall 
have to pass over elevations greater than 6,400 ft. 
(shown by the contour lines), and this means a 
cruising altitude at least 500 ft. greater. 

Drift Angle enters into Dead Reckoning in the 
solution of a problem such as this: A pilot is flying 
on a Compass Heading of 65°. His Variation is 12° 
West. What is the True Course being followed? 
From the “steer” column for 61° (closest to 65°) 
of the Compass Deviation Card, we see that the 
Deviation correction is 1° West. In solving our 
problem in reverse (from Compass Heading to 
True Course) we reverse all rules, adding 
Easterly and subtracting Westerly, and adding a 
Right Drift Angle and subtracting a Left Drift 
Angle. The Drift Angle in this problem the pilot 
determines from his Drift Sight; let’s say it is 20° 
Left. Here is the solution: 


ens 65° 


Deviation saitiailean ... 1° West (subtract) 
Magnetic Heading . .. 64° 


Variation cs. - 12° West (subtract) 
True Heading .... . 52° 
me = Left (subtract) 





Drift Angle 
True Course 


Referring to his chart, he can see where a 32° 
course is taking him. 

When a pilot drifts off course because he has 
not allowed for wind, he can determine his wind 
velocity as follows: 

First he draws a True North and lays off his 
True Course from the point of departure “A” 
(page 126). Let us assume that in this particular 
problem the True Course is 55°. By looking at 
his map and determining his present position on 
the earth’s surface, he can measure the angle of 
his Track (actual path over the earth’s surface) 
and also the distance he has drifted from “A” in 
one hour. The Track he finds to be 70° and the 
distance 120 miles. This Track and the distance 
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[Continued from page 128] 


to scale he also lays off from “A” as shown. His 
air speed he knows is 85 m.p.h. This means that if 
there were no wind, he would be at “T,” 85 miles 
from “A,” in 1 hour. If he lays off 85 miles ac- 
cording to scale from “A” and draws the line 
“TX,” this line will represent the existing wind 
direction and velocity. From his scale he finds 
that the wind line is 44 m.p.h., and extending the 
wind line back to the True North line and measur- 
ing the angle, he discovers that the wind is from 
281°. Remember that wind direction is always 
given as the direction FROM which the wind is 
blowing! If it is impossible to extend the wind 
line to meet the True North line (as at the top of 
page 127), a new True North must be drawn 
through “Y” parallel to the original True North. 
The direction of the wind arrow can be determined 
easily by considering in what direction the plane 
has been drifted off course. 

This finishes the series of lessons on Naviga- 
tion. The Question Box which was promised you 
for this month unfortunately must be postponed 
again because of lack of space, but it will be with 
you definitely next month and will be on Naviga- 
tion even though the lesson itself will deal with 
Meteorology. In January MrcHANIx ILLUSTRATED 
the first Meteorology lesson will be No, 12— 
Clouds. Be sure to reserve your copy! 





This series of lessons is for the benefit of 
aviation instructors, cadets, preflight students 
and others interested in aviation. When complete, 
it will furnish a complete text on the subject. Save 
all the material for study and future reference. 

What do you think of these lessons? We will 
welcome any criticisms or comments you may 
have in regard to them. Address your mail to: 
Aviation Editor, MECHANIX ILLUSTRATED, 
150! Broadway, New York 18, N. Y. 
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Headphone Pick-up From 
Speaker Voice Coil 


[Continued from page 130] 





to do. Continue leads from this pick-up coil down 
to a suitable open circuit jack. Thus, no part of 
the circuit has to be changed to the receiver. 

When headphones are desired, the speaker can 
be cut out of action by opening the switch. Then 
plug in the phones and listen without disturbing 
anyone else.—L. B. Robbins. 


A new use for the photo-electric cell, or electric 
eye, is to cut bread wrapping paper at exactly the 
right distance from the printed design to make 
a neat package. 
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- «a source of endless 
pleasure, pride and profit 


Here is a gift to quicken the heart of any man or 
woman, boy or girl who loves to make things. It is 
America’s greatest collection of homecraft “know- 
how.” Books in various combinations, to suit any 
enthusiast and any gift budget — pointing the way 


Better Results with Power Tools . . . 
A complete library on tools and 








and nine project 
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n 200 illustrations in each book. 
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om on Spindle, Faceplate, and Spiral Turnings; etc. Drill 
speeds, etc. Circular Saw and Jointer — Ripping; Saw Pro- 
jection; Cross-cutting; etc. Shaper— Adjustments; Guides, 
Band Saw Blades; Ripping Curves; Tilt Table; etc. Abra- 
sive Tools —Grinder, Buffer, Belt Sander, Disk s 50 
Group “‘A’’ Set of six books ga 
Practical Projects — 
How to Make it... Six Manuals 
Material for many 
— most popular 
projects from Delta- 
each. About 350 projects, at less than %4¢ apiece. Com- 
geouaty illustrated and described to make construction easy. 
od : 
Sold only in combination with manuals above. 
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‘ati The DELTAGRAM 
Six times during the year, this information- 
filled magazine brings a welcome reminder of 
ects, shop ideas, methods, news. Not included 
in combination of 27 books. Order separately. 


How to get extra speed, accuracy, 
Press — Laying out work; Routing, Shaping; drill sizes, 
Patterns; Jigs, Fixtures; etc. Band Saw and Scroll Saw — 
Sander, attachments, etc. 
What to Make and Group “‘D" 
hours of enjoyment 
Craft publications. Nine books, as many as 41 projects in 
lern furniture, lamps, garden furniture, games, toys, etc. 
— the magazine for home craftsmen... 
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Check the coupon, 
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Books for his... (or her) 
HOME WORKSHOP 


to fun, healthful recreation, and home beautification 
. . . Every project, every idea has been worked out 
carefully in Delta’s own shop. And the cost of the 
books is low. Your gifts of Delta-Craft books will 
be mailed postpaid with cards bearing your name. 
. .. So look over your gift list now, and check the 
home workshop fans. Fill out the coupon below, 
and send it with your check or money-order today, 
Don’t forget to include a gift for yourself. 
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A Whole Book on Each Subject! 
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ning Projects. Dandy novelties, quickly built. Garden Fur- 
niture and Novelties. A swell collection. 40 Fine Tables. 
The finest of shop projects. Furniture Designs. Desks, beds, 
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“Mariner Junior” Engine 





Underground Secret Eye 





[Continued from page 123] 


various other perts all are made up to dimensions 
set out in the drawings and shown complete in 
Photo 41, while in Photo 42 they are assembled 
and the finished carburetor is ready for use. 

The distributor and its numerous parts were 
made up from the two main castings and the stock 
c-lled for in the drawings. The distributor cap is 
of bakelite while the rotor is of hard rubber. The 
breaker arm with contact points is the regular 
full-size automobile type available at auto supply 
stores. There is a small chucking lug on the casting 
for the distributor plate which makes machining 
an easy matter when chucked as in Photo 43, 
where the inside face and outer rim are turned to 
size and the center hole drilled, leaving nothing 
but the back of the casting to be smoothed up. 

The timer body can be bored while chucked, as 
in Photo 44, and the balance of the work done on 
the drill press and by hand filing. This is shown 
complete with the breaker arm in place, Photo 45, 
along with the finished distributor plate. When 
the distributor cap has been made up it can be 
screw-fastened to the plate after the rotor has 
been made and is in place. The steel cam is turned 
from bar stock and filed to shape by hand, closely 
following the dimensions in the drawings. It 
should be drilled for a force fit on the shaft, and 
when the motor is assembled, driven in place with 
the distributor mounted directly aft. 

This completes the various parts. When they are 
all assembled and working smoothly, the flywheel 
is turned over slowly by hand and the motor is 
timed as accurately as is possible before any actual 
tryout. The wiring diagram shows how the little 
power plant is hooked up. A gas tank is connected 
to the carburetor and the motor is ready for its 
first run. For the initial tryout the motor should 
be securely fastened to the bench with the fly- 
wheel projecting over the edge far enough for a 
narrow belt to be placed over it so a downward 
pull will turn over the motor against compression. 
With the electrical system properly installed and 
the tank filled with high test gas, the engine is 
all set to go. Close the throttle and the air choke 
on the carburetor, open the needle valve a turn 
or two, advance the spark and with the ignition 
turned on, back up the motor against compression 
with the leather belt and give a quick spin for- 
ward. If your little engine has been built according 
to plans it will take off at the first spin and from 
there on it will be a matter of breaking in and 
fine adjustment to develop its limit of power. 


A hand-operated pump sprays alcohol on the 
outside of plane windshields and cabin windows to 
prevent ice formation. 


Diamonds are believed to have been first dis- 
covered in Brazilian gold washings in 1670. 


Ocean waves have been known to lift blocks of 
stone weighing hundreds of tons. 
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[Continued from page 37] 

General Daluege, Heydrich’s successor in Bohe- 
mia-Moravia, decreed the death penalty for 
“helping or sheltering a person in possession of 
photographic equipment, or for carrying illegal 
photographs.” In Prague alone, eleven Czech 
students, among them five girls, were put to death 
for “making illegal photographs.” 

You need steady nerves and quick judgment 
for the job. You may have to work under the most 
trying conditions. No time to set up your tripod, 
to fool around with filters, sun shades, telephoto 
lenses, other gadgets. You must work during a 
devastating Allied air raid, in blasted houses, 
among Nazi stoolpigeons. You have a small, cheap 
camera which you conceal in your pocket, brief- 
case, newspaper. You shoot through a hole in a 
book cover with the center of the pages cut out. 
Old tricks, known to newspaper photographers 
everywhere; and brand-new tricks, which can’t 
be revealed. 

Two years ago the illegal photographers worked 
by themselves, unaided. Consequently many were 
caught and executed. The amateurish every-man- 
for-himself era is over. Today the Underground 
Eye works in small, independent units of three 
or four men and women, like gun or bomber 
crews. Each member has a definite task. Team- 
work increases efficiency and gives them a better 
chance to remain alive. 

The first crew member gets the necessary 
equipment. That sounds easy but isn’t. Germany, 
home of such pioneer firms in the photofield as 
Zeiss, Leitz, Siemens, Busch, Agfa, Mimosa, 
Voigtlander, is desperately short of equipment. 
Films and papers are faulty; chemicals can be 
used only once; color-film is unobtainable. In the 
subjugated countries you have to be a member 
both of the Party and the Reichsbund Deutscher 
Amateur-Fotografen to get film. Which means 
that the underground has to hunt for equipment 
through secret channels. 

The second unit member does all the processing, 
a backbreaking task. You can’t afford comfortable, 
well-equipped darkrooms, where the secret police 
may break in at any moment. Developing and 
printing is done under Hitchcock-like conditions. 
Workrooms have been installed in wrecked rail- 
road cars, in the cellars of bombed houses, in 
sewers and caves and mountain-hideouts and 
even in churches. “The most unlikely places are 
the best,” they say. “Once we installed a darkroom 
in the bathroom of the cook of a Gestapo official. 
The Nazis never thought that we would dare do 
such a thing under their very noses. We had to 
give up when the official and his cook were 
transferred. Our rule is, ‘The more improbable 
the place, the better the chance of remaining 
undiscovered.’ ” 

The third crew member does the actual shoot- 
ing. In the beginning the job was given to pro- 

[Continued on page 144] 
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Underground Secret Eye 





fessional photographers gone underground; but 
they were the first to be rounded up. Now girls 
are assigned to do the shooting of pictures. Girls 
have a way of getting away with murder, even as 
far as the Black Shirts are concerned. Many girls 
knew how to handle a box camera only and had to 
be trained for the job. 

Some of them are great photographers. They 
know all about angle shooting, work with infra-red 
flash bulbs during the blackout, shoot burning 
objects—a dangerous assignment since bombar- 
diers use fires as targets—have initiative and fine 
judgment. 

Military men have recognized photography as 
an indispensable instrument of getting correct 
information. Aerial reconnaissance is imperative 
for accurate bombing; night photography reveals 
important troop dislocations. Somewhere in Nor- 
way the Nazis have built a carefully camouflaged 
airdrome, with oil tanks and gun emplacements 
blended into the landscape. Twice the powerful 
Stirling bombers of the Royal Air Force came over 
—and were deceived by a fake wooden airdrome, 
built five miles south of the real thing. 

One day the British were informed by the Nor- 
wegian Underground to watch out for a big arrow 
on the green meadows pointing toward the secret 


[Continued from page 142] 


airdrome. Reconnaissance-fliers over the indi- 
cated area were unable to see an arrew. One took 
color photographs which distinctly showed the 
arrow. From over 11,000-feet altitude the ground 
looks like a huge map to the human eye, with most 
color shades fading out; but color photography 
spotted the slight deviation. Down there a Nor- 
wegian Underground photographer and expert in 
color photography designed the arrow so carefully 
that it could hardly be seen from the earth. Three 
hours later Boston and Hampden bombers hit the 
airdrome. 

“All you have to do,” a Dutchman said to me, 
“is to replace the foliage on gas tanks with darker- 
coloured branches and leaves. Down on earth it’s 
just another shade of autumn’s colors; but the 
multi-lens aerial camera knows better.” 

There is more evidence that the secret sharp- 
shooters are already operating within the 
Wehrmacht. Soldiers find demoralizing horror 
pictures from the German home front in their 
pockets. Official army photographers report the 
theft of equipment. Filters are broken, films 
opened and made useless. Small pictures of the 
German retreat in the east appear in Germany’s 
cities. People who see them cease to believe their 
newspapers and radios. 
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subscription of MECHANIX ILLUSTRATED as a Christmas present. 


Remember! Because of paper shortages and transportation difficulties, it is sometimes hard to find 
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Editor’s Workbench Chips 
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PLYWOOD BAND SAW 

















This 12” band saw was cut by hand out of 
plywood. The only machine work on it was for 
the wooden wheels which have a ;';” crown for 
the saw to ride on. Glued and screwed together, 
a 2” piece of wood is a breeze for it. Cost $8.00. 
A $3.00 Workbench award and a Certificate of 
Merit go to August H. Hislop, 130 Grove Place, 
West Haven, Conn. 


BICYCLE TRAILER 














Fifteen-year-old Neale Nesbit. 717 Gephart 
Dr., Cumberland, Md., rides his dog “Skippy” 
behind him in this balloon tired, lightly con- 
structed trailer. It is attached to the bike car- 
rier by an easily disengaged hook. “Skippy” 
loves it, Neale says. He receives a $3.00 Work- 
bench award and a Certificate of Merit. 











Dear Jack: 
I shot this Indian 


‘while it was getting the works 


here on the proving grounds. It's 
an experimental service test model 
-- a shaft-drive job that's a hon- 
ey, like all Indian Motoroycles. 
The boys who put these machines 
through their paces tell me they 
get a real feeling of safety out 
of the easy way an Indian handles 
and its ability to stand up under 


really tough going. 


When the war's over, Indian's 
going to have a motorcycle that'll 
make your eyes pop. After what 
I've seen here, I'm going to ride 
one, believe me! 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 








‘BUY WAR BONDS NOW 
& % TO BUY AN INDIAN LATER * * 
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Seven things you should do: 









































1, Buy only 2. Pay nomore 4 4 Pay off old 4 Support 5. Provide for 6. Don’t ask 7. Buy all the 

what you than ceiling debts and higher taxes the future with more money War Bonds 

really need Prices... buy avoid making -.- pay them adequate life for goods you | you can afford— 
rationed goods new ones willingly insurance sell or and keep them 
only with stamps and savings work you do 








Keep prices down...use it up, wear it out, make it do, or do without 


This advertisement, prepared by the War Adv. 


ertising Council, is contributed 
by this magazine in cooperation with the 


Magazine Publishers of America. 
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Bullet-Dodging Handymen 





[Continued from page 56] 


the nose and tail of two other B-17’s. One plane 
returned with a punched-in nose, badly damaged 
left wing and peppered with flak holes in the 
forward section of the fuselage. The other had 
a tail that looked like a sieve. Mechanics cut the 
two in half and one good Fortress went back to 
the fighting line. 

Many planes have a long record of flying. The 
“Goonie Bird” in the South Pacific had flownsixty- 
eight combat missions and had more than 1,300 
hours in the air up to last March. She came home 
once with bomb-hoist cable replacing control 
cables which had jammed. The bomb-hoist cable, 
a tough piano-wire, is plenty hard to handle for 
replacement work, and must have given the crew 
some bad moments while using it. 

A three-year service record by a Havoc A-20 
squadron in New Guinea was credited recently by 
Captain Donald A. Good, squadron leader, to the 
maintenance section. The oldest ship in the squad- 
ron which left the U. S. in 1940, and went into 
action right after Pearl Harbor, is the Cactus Dan 
with 562 hours of combat flying. Others have from 
400 up to more than 500 hours of combat. 

A troop of Servicing Commandoes leaping 
out of a repair lorry, clutching their Sten 
sub-machine guns and monkey-wrenches, is a 
new sight in this war and one worth seeing. To 
the tank crew in a non-percolating tank, the crew 


of a grounded airplane, the artillerymen of non- 
firing guns, the repairman has more glamor than 
their favorite pin-up girl. He may be covered 
with grease and his uniform isn’t snazzy, but, boy, 
does he look good along the front line. 





Nazi Secret Weapon 


[Continued from page 41] 
(pronounced “Tee-Link”) before the war. The 
Rocket glider had a nevel construction, in that 
the wings folded back into the body of the glider 
and snapped open after the rocket had been fired. 
It would be simple to install an electronic device 
which would control the flight of such a missle. 
With such a weapon, a Nazi plane could stay out- 
side the range of a convoy’s ack-ack, launch its 
glider-torpedo and direct its flight by radio until 
it struck the enemy ship. Artist Anderson’s pic- 
ture shows such an attack. 





The United States has somewhere near 400 boom 
towns, as a result of defense industries or near- 
ness to military posts. 


A railroad man who has anything to do with 
transportation must see that his watch varies no 
more than 30 seconds per week. 





BACK THE ATTACK « WITH WAR BONDS 









THERE IS NO SUBSTITUTE 


FOR EXPERIENCE 
«-.in Airplanes or Outboard Motors 


Among flying men the saying goes, “There is no sub- 
stitute for experience.” That’s just as true in the man- 
ufacture of outboard motors as it is in flying. 

Without experience one couldn’t develop fine motor 
design—or be sure of materials best suited to outboard 
needs—or even achieve a modern outboard motor plant. 

As manufacturers who have contributed to the in- 
dustry a major share of accepted outboard improve- 
ments (for more than 20 years) we are experienced in 
this field. You may be sure, when you buy a Sea-Horse, 
that you are coming as close to perfection as — 


ence has brought the outboard motor to date. 
JOHNSON MOTORS, Waukegan, Illinois 


All our present effort is being 
put into war work—24 hours a day. 
We think about peace-time outboard 
motors only in the “25th” hour. 


JOHNSON SEA-HORSES 
FOR DEPENDABILITY 
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ALL of the intelligence of the 
universe is not centered on this 
small globe—the earth. Do you 
know that there are invisible forces 
and powers beyond this world that 
can—and do—influence you tre- 
mendously? If you could not see or 
hear, your present world would 
shrink greatly. Do you also know 
that you can do the opposite— 
extend your consciousness so that 
you can become a citizen of the 
' universe? Stop being earth-bound! 
»Let the Rosicrucian teachings un- 
; fold to you how your mind can 

annihilate space and cause you to 
; experience a oneness with the In- 
finite and all of its worlds. Experi- 
ence Cosmic Harmony! 


Write for the fascinating FREE 
book. “‘The Mastery of Life.’’ Ad- 
! dress: Scribe Y.K.B. 


SAN JOSE (AMORC) CALIFORNIA 


— Can You— 
JOURNEY INTO 
ANOTHER WORLD 

















BONDS : STAMPS 
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MacArthur—Master Of Air 


[Continued from page 44] 

down to where they were able to concentrate on 
three major campaigns—of which Australia was 
one. “It won’t be long now,” said the Australian 
fighting men in New Guinea. And then came a 
great Japanese task force with battleships, naval 
air carriers, cruisers and destroyers conveying 
troop transports, moving down the Louisiades to 
turn the corner and head for Port Moresby. The 
battle of the Coral Sea followed, the first naval 
engagement fought almost entirely by aircraft, 
The American Navy struck first. The Japanese 
aircraft carriers, Ryukaku and Shokaku, were 
sunk, followed later by the Akagi, Kaga, Soryu 
and Kiryu. Lockheed Hudsons of MacArthur’s 
land based air forces contributed heavily to the 
toll of sunken Jap ships. 

MacArthur’s air forces, despite being far out- 
numbered, were beginning to make themselves 
felt, not only on land but on the sea. The total of 
Australian and American air force victories in 
and about the New Guinea area for a period of 
127 days gives a score of 130 Jap bombers and 
flying boats; and ninety fighters destroyed, with 
some 200 damaged; one aircraft carrier destroyed, 
one probably destroyed, one seaplane carrier 
badly damaged; eight heavy and light cruisers 
sunk or damaged; sixty destroyers, fourteen gun- 
boats and fleet auxiliaries, eleven freighters and 
twenty-one transports and supply ships sunk. 
A good share of credit for this toll goes to 
General Douglas MacArthur’s direction of his air- 
power. Throughout this period the Japanese defi- 
nitely had the edge in numbers of fighter craft 
as well as bombers. 

Against the credit side of the score, however, 
is the criticism of General MacArthur for failure 
to place land defenses at the important Buna- 
Gona positions in New Guinea. These positions 
were a direct threat to Port Moresby, giving ac- 
cess to the one good track through the Owen 
Stanley Mountains via Kokoda. A strong Aus- 
tralian garrison was to have been put ashore there 
but the Japanese beat them to it by about a week, 
landing some 6,000 troops. 

The unopposed landing of the Japanese at 
Buna-Gona was to cause a heavy expenditure 
of Australian blood, sweat and tears before its 
effects were cancelled. General MacArthur 
quickly flung air forces against the invaders. 
American bombers dropped twenty-three tons of 
bombs on the Buna-Gona positions and the 
battle was on. The Japs gathered strength and 
advanced halfway into Papua, overcoming the 
Australian militia at Kokoda. The thrust through 
the Owen Stanley Mountains gathered impetus. 
The necessity of stemming the Japanese land in- 
vasion of New Guinea and their planned attack 
on Port Moresby was complicated by the ‘open- 
ing of our Naval offensive at Guadalcanal. This 
required diversion of MacArthur’s air forces, sent 
streaming over Rabaul, to co-operate with the 
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MacArthur—Master Of Air 





Navy in day and night blasting of Japanese air 
fields and shipping, with only indirect aid to the 
land fighting in the Owen Stanley Mountains. 
The successful seizure and holding of Guadal- 
canal by our Navy forces, aided by MacArthur's 
land-based aircraft marked the first passing of 
the initiative from the Japanese to the Allied 
forces in the South Pacific. But undetered, the 
Japanese struck at Milne Bay. Meanwhile con- 
tinuing their remorseless progress, on the other 
flank steadily driving back the outnumbered 
Australians in the Owen Stanley mountains, with 
the threat to Port Moresby growing greater from 
two sides. 

Just about the time that things looked their 
toughest General MacArthur put Major-General 
George Kenney in charge of the air service. 

General MacArthur was anxious to fly in troops 
and supplies by air to stop the remorseless Jap 
advance. Almost everyone said that it couldn’t 
be done. “Give me the crates and a few days to 
make arrangements and I'l! fly the whole goddam 
United States Army in!” snapped Kenney. 

Then came the “Wanigela operation” in which 
General MacArthur’s air men, under command of 
Major-General Kenney, moved an entire Ameri- 
can striking force, thousends of men and their 
equipment by air, from the mainland of Aus- 
tralia to Port Moresby and over the Owen Stanley 
range to Wanigela. This was an improvised air 
fizld on the north coast of Papua about 100 miles 
from Buna. At one time a perfectly loaded plane, 
complete down to the last piece of equipment for 
each man aboard, landed every three minutes! 
Eventually, Kenney moved one million tons of 
equipment over these treacherous mountains and 
jungles. Other bases were established. 

Next, MacArthur scored the first 100 per cent 
victory of air power against sea power when his 
planes completely wiped out a Jap flotilla of 
more than 30 ships in the Battle of Bismarck Sea. 
The Japs outflanked, outnumbered and over- 
whelmed by MacArthur’s use of air power, were 
driven from Buna and Gona. In due course, Sala- 
maua and Lae fell. Australian troops were para- 
chuted down with their artillery, to block the re- 
treat of the foe up the Markham valley. Today the 
Japs are in process of being driven entirely from 
the shores of New Guinea. Beyond lies Rabaul, 
slowly being denuded of its flanking bastion out- 
posts, slowly being encircled by encroaching air 
bases, remorselessly seized and made usable by 
MacArthur’s combined use of air and ground 
forces. 

There can be no question that General Douglas 
MacArthur has become “triphibious” as Prime 
Minister Churchill has expressed it; that he has 
solved the delicate equation of the proper use of 
air, sea and land forces in one of the toughest and 
most treacherous areas in the world. 
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FOR GLIDER = 
BUILDERS © 


One of the most significant developments of war 
has been the extensive and remarkably successful use 
of the glider. When Victory is won this useful craft 
undoubtedly will play a most important part in 
peacetime transportation. 


Gliders are built rapidly and in volume by plants 
which specialize in this construction. Many of the 
tools used are made by Disston and include Disston 
hand saws, back saws, dovetail saws, Compass saws, 
coping saws, circular saws, band saws, hack saws, 
files, mitre squares, bevels, gauges, levels, cabinet 
scrapers and others. 


When you require tools for essential purposes, see 


your Hardware Dealer, and ask about tools by 
Disston. Here is the finest hand saw in the Disston line: 


DISSTON D-42_ 
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Victory-lightweight Straight-back pattern. Made in 
26-inch 7,8, 10, and 11 points cross-cut, 5% points rip. 





MAKE TOOLS LAST with the help of the @=";" 
Disston Saw, Tool and File Manual — 
FREE from your Hardware Dealer, or write 


for your copy. accor ore 


HENRY DISSTON & SONS, INC. 
1208 Tacony, Philadelphia 35, Pa., U.S.A. 
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FROM START TO FINISH 





From start to finish—from toolroom 
through manufacturing—War Produc- 
tion demands precision. Because of 
their p emt 9 s precision, speed and 
versatility, South Bend Lathes have 
long been recognized for efficiency in 
toolroom work. Their accuracy and 
speed make them equally popular 
for today’s high speed production de- 
mands, Write for catalog. 


SOUTH BEND LATHE WORKS 


South Bend 22, Ind. Lathe Builders for 37 Years 


730 SHAVES FROM 1 BLADE 


AMAZING NEW 
1 PLADE SHARPENER 


“HOW TO RUN 
A LATHE” 

A 128-page book 

on lathe operation 

and care. Size 544” 

x 8”. Price 25c. 















= performs miracles! **Not 
mecessary to change blades,” 
writes one user. Another says 





jakes ideal gift. 


ae! SEND NO MONEY! Write today. Pay postman only 
A. P us few cents postage. Use 

RAZOROLL for 5 days and if you're not delighted with 

smooth, velvet shaves you get, recure  RAZO JROLL and we'll return 

your dollar. Hurry—order tc day RAZOROLL COMPANY 

620 North Michigan Avenue, Dept. 6012 Chicago, Illinois 















I never worry about losing my keys. If I drop it 
the bell rings—if I lose it the postman will re- 
turn it promptly—THAT’S CONVENIENCE! 


NEV-R-LOST KEY HOLDER 


és made of genuine saddle stitched leather, with heavy celluloid address 
window — brass “bead” chain holds keys securely — nickle plate, rust 
proof bell (detachable for other uses) sounds a warning if dropped. 


55¢ EACH 2 FOR $1.00 POSTPAID 
Xmas Gift: 1 Doz. $5.00. Individually packed in Gift Boxes 


FACTORY ASSOCIATES, INC., 500 FIFTH AVE., NEW YORK, W. Y. 


Ds: 
lGor — THAT JINGLE JANGLE MMéte, / 
Yes Sir! With my new NEV-R-LOST key holder 











[Continued from page 48] 

we are in a position to build a concrete transport 
that could carry, using the same horsepower, as 
many passengers as the Queen Mary across the 
Atlantic at 80 knots per hour. The crossing from 
New York to Liverpool could be made in 42 hours, 
It could be built with one-third the money, one- 
tenth the scarce material and labor that went into 
the Queen Mary. Because of its greater speed, it 
could make twice the trivs and carry twice the 
number of passengers per week. After the war, 
these ships could be used as fast super liners with 
luxurious promenades, dance floors, salons, and 
swimming pools. They could more than hold their 
own against the air liner because of their greater 
comfort, luxury and safety and their ability to go 
regardless of weather. 

“We aim to concentrate at present,” Mr. Hayes 
told me, “on building ships that can evade the 
enemy and deliver the largest amount of cargo 
the greatest distance in the shortest space of time.” 

Lektron can do it now. 


In tribal wars, natives of New Britain in the 
South Pacific sew wounds with banana fiber 
thread and a needle of flying-fox bone. 


Oil wells are drilled about five times as fast now 
as 10 years ago, the result of improved equip- 
ment and techniques. 


Dental plates were first patented in the United 
States in 1840. 
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"The sergeant got up on the wrong side of the bed this 
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80-Knot Concrete Ship 
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Debunking Test Pilot Myth 


[Continued from page 59] 

Ed Virgin, chief of North American’s Experimental 
Flight Test Section, is consulted frequently by the 
design engineers. Often new proposals are laid 
before the test pilots’ section as the very first step; 
here, Virgin, Ghilton and the other test pilots may 
veto the idea on the basis of their flying experience 
without the idea ever getting into the preliminary 
drawing stage. 

In the event there is any doubt that a crack test 
pilot must also be a first-rate engineer, here is an 
idea of the workout Chilton gives a prototype. 
First, he makes handling characteristic tests (to 
obtain the proper force and balance between all 
controls); this usually leads to many changes. In 
order, principally, to meet the cooling require- 
ments set up by the ultimate purchaser, the ship is 
put through different engine operation tests. 

Functional tests of all instruments are made, 
cockpit controls are tested for accessibility and 
ease of operation, a check is made of the landing 
gear and flap operation, brake system operation 
and all emergency controls. 

In addition to prescribed structural dive tests, 
the proper flight technique for the particular air- 
plane involved is established. 

Spin tests are made and note is made of the 
maximum performance, which includes speeds at 
all altitudes, rate of climb, maximum altitude and 
service ceiling. 

On a Mitchell bomber, Chilton checks off as 
many as 120 routine items. On the Starting and 
Ground Operation of the ship’s two engines, there 
are 32 separate details to be observed. In order, 
the remaining 88 items on the list take up dozens 
of phases in Before Take-Off, Take-Off, Climbing, 
Cruising, Landing, After Landing, Stopping 
Engines. Which doesn’t leave him much time to 
play parcheesi, but every experienced E.T.P. can 
remember most phases—however, they generally 
bring the check-off list along. 

In the air, a test pilot’s time is fully taken up 
with his job, despite the use of motion picture 
camera recorders which make photographic read- 
ings of all important instruments. In a single- 
seated Mustang, as many as half-a-dozen cameras 
are sometimes installed at one time. When some of 
the super-cargo-ships like thc Douglas C-54 fly 
on test trips, usually about eight observers go up 
in her, stationed at various points in the fuselage, 
studying the test installations which thread their 
way through almost every part of the huge plane 
to record strains and stresses. 

In the not-too-distant future, a little radio set 
named Joe may displace test pilots for some ex- 
perimental work. If this seems rather far-fetched, 
consider that radio-controlled planes are in prac- 
tice today, and take off, fly, dive and bank at “their 
master’s voice.” 

Radio-controlled test planes will certainly 
create havoc in the glamour industry, as far as 
E.T.P.’s are concerned. 
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FILES FOR PLASTICS 


PLASTICS . . . an immense new world of in- 
dustry is advancing under the steady devel- 
opment of this multi-purpose material. Many 
types, with remarkable characteristics, are 
rolling out of the engineering laboratories. . . 
vying with aluminum, steel and other metals 
in the manufacture of thousands of products. 


Plastics finishing and fabricating call for 
various shapes and cuts of files—for sprue and 
flash removal; for smoothing and reaming; 
for work in corners and notches; for hard and 
soft compositions. 

Files for plastics must have a “dry” (not 
“oiled”) finish; and to overcome clogging 
when used on soft or “shreddy” material, 
they need well-spaced teeth. To combat the 
abrasive action of certain thermoplastics, 
teeth must be hard and thin-topped to main- 
tain sharp cutting edges as tips wear down. 


FREE BOOK 
“FILE FILOSOPHY” 


Tells about many regular and spe- 
cial purpose files; how to use and 
take care of files; how to select 
The right file for the job. Useful 
to production and purchasing heads, 
t to toolmak- 
ers, diemakers, saw filers, repair- 
men, mechanical “‘trainees.’” 


NICHOLSON FILE CO., 43 Acorn st. 
Providence 1, R.1.,U. S.A. 
(Also Canadian Plant, 
Port Hope, Ont.) 
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FREE! LATEST, MOST 


COMPLETE RADIO 
PARTS CATALOG 












EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 


It's the most complete, up-to-date BUYING GUIDE 
available! It contains latest “supply data” on radio and 
electronic parts available without priority for repair and 
replacement—p/us everything in war training kits, books 
and equipment! Whatever you need—you'll save time by 
getting in touch with ALLIED frst. Send for this big 
free catalog today. 


RADIO'S FINEST BOOK VALUES 


Specially prepared to aid radio training in schools 
and industry. Full of valuable data. Send for all six! 
Radio Formulas and Data Book No. 37-752. . 10 
Dictionary of Radio Terms No. 37-751. .10c 
Radio Circuit Handbook No. 37-753. . 10 
Radio Builders’ Handbook No. 37-750. . 10 
Simplified Radio Servicing No. 37-755. .10c 
Radio Data Handbook No. 37-754. .25¢ 

All Six Books No. 37-799. .75c¢ 


ALLIED RADIO CORP. 


833 W. Jackson, Dept. 6-M-3, Chicago 7 
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)“STOP-IT” 


‘STOPS LEAKS IN BASEMENT 
WALLS and FLOORS 


For permanent waterproof repairs in masonry, 
for anchoring bolts and machinery. Add only 
water to this economical powder. No shrinkage. 
| One pound fills 12 cubic inches. Dealers write— 
i TAMMS SILICA CO 


228-M North La Salle St., Chicago {, Illinois 














Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Hunters, save your valuable TROPHIES. Pal 


a 
LEARN AT 
nome TO MOUNT BIRDS 
~ 





i ° iw. 
FREE BOOK game pictures, fe 
NOW absolutely FREE. Write TODAY. % 
Send Postal TODAY for FREE BOOK. State AGE. pay; 
N.W. SCHOOL ba TAXIDERMY, Dept. 2869, Omaha, Neb. A 
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Continent Of Tomorrow 


[Continued from page 62] 
operations have been undertaken to date. As the 
eighth largest producer of manganese, however, 
Chile is again scoring in the War effort. 

Gold is a typical example of lack of enterprise 
that should tempt the American going south to 
try his luck. There never was any wild enthusiasm 
over gold mining in Chile. 

The same lack of enthusiasm followed the dis- 
covery of gold-bearing sands near the Straits of 
Magellan. 

They call the Chileans “The Yanquis of South 
America.” You will probably find this true in a 
broad sense only. They are civilized as much as 
we are on all fronts, and in some ways their cul- 
ture is in advance of ours; but when it comes to 
the tougher brands of pioneering, developing and 
opening up virgin country, they usually let 
George, the foreigner do it. 

It is probable that you will disembark at Val- 
paraiso, the largest town on the West Coast. Men 
from every State in the Union, from every country 
on the globe, pass through Valparaiso sometime 
on their trek in search of El Dorado. You will dis- 
cover within the first hour that Chile is an in- 
expensive country, with the peso about3 cents. You 
begin to realize this when you take the Pullman 
train from Santiago, the Capital, and ride the 115 
miles in less than three hours at less than a cent a 
mile. 

Santiago is a beautiful city lying in a bowl of 
mountains. You can stop at the Hotel Crillon—as 
good as any inn in the world—for $3 a day. Ed- 
ward, when Prince of Wales, called the Hippico 
“the finest race track in the world.” A gourmet 
dinner with wine at Henri’s, the famous seafood 
restaurant, costs a dollar. At native “La Trin- 
chera,” a course dinner with filet steak will set you 
back 32 cents. Or you can go Yanqui and have 
buckwheat cakes at Child’s, a branch of the New 
York restaurant chain. 

One of Chile’s pillars of wealth is Chilean wines 
raised in this section. Wine exports in 1920 were 
only 175,000 gallons. The figure had risen to 1,773,- 
000 gallons, when the war stopped all exports. 

A strip of Central Chile, 500 miles long by 150 
wide, comprises 95,000,000 acres of arable land, 
with rich soil from three to thirty feet in aepth, 
only a small portion of it undercultivation. Itcould 
raise ten times the present crop ot stone fruits, 
grapes as big as eggs and luscious honey dew 
melons for the American table tzade. 

Nearly one-third of Chile lies beyond, in the 
far south. 75,000 square miles covered with 39,- 
000,000 square feet of the most commercially 
valuable timber on the whole continent, that has 
scarcely been nicked by the lumberman’s ax. And 
yet, they are suffering for the want of wood in 
many remote parts of their own country 

Continuing into near Antarctic regions, you 
find yourself in the sheep country, where Andrew 


[Continued on page 154] 
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“a tuickest, Easiest, Most Economical Way of Getting Pre-Flight Training! 


Do as most of the men in the Air Forces did—learn Flight Theory, Design, 
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PHOTOS ABPEAR 


On Scarfs, Ties, Stationery, Etc. 


Reproduce any snapshot on cloth, leather, wood, paper. 
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— in b: daylight. Harmless to negative. Won't 
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We'll save you money on everything. Largest 
and most complete trailer builders’ supply 
house in the United States. Member TRAILER 
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YOU CAN EASILY MAKE 
Telescopes—Magnifiers—Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 


r—cost LENSES—— 


Big 10 Page Project and Idea Booklet with all sets 
—describes successful develop points the 
way to new experiments. 


ALL LENSES NEW, fnely ground and polished, 
edges very slightly chipped—A SALVAGE BARGAIN! 


Set No. 401-B “Our Advertising Special’ 15 Lenses for $1.60 
Postpaid. For making your own powerful telescopes, strong 
magnifiers, photo cells, rifle scope, telephoto .ens, DUMMY 
FOCUSING CAMERA. Kodachrome viewer, stereoscopic 
viewer, ground glass and enlarging focusing aids. For ex- 
perimental optics, portraits ef babies and small pets, copying, 
ultra close-up shots, and many, many other uses. 


Set No. 405-B “‘The Gadgeteer’s Delight’ 35 Lenses for $5.00 
Postpaid. Contains all the lenses in the above set plus twenty 
more expensive lenses increasing your field of experiment and 
gadget making. All our lenses are neatly packed and marked. 





Set No. 410-B “The Experimenter’s Dream’ 60 Lenses plus 
New Complete 50 Page Illustrated Booklet—S$10 Postpaid. 
Contains all the lenses in the above sets plus 25 others that 
makes this a sensational buy. The variety of lenses in this 
set will enable you to conduct countless experiments and build 
a wide variety of optical equipment. 


Just Completed! 50 Page Mlustrated Idea Booklet “Fun With 
Chipped Edge Lenses” Only $1.00. This booklet with Lens 
Set makes a unique gift for the experimenter. 


PRISMS! $1.00—$1.35—$2.25. 
Set of 3 of the above sizes complete $4.50. 
Limited Number! Hurry! 


EDMUND SALVAGE CO. 








a 27 W. Clinton Ave., P. 0. Audubon, N. J. 


ina rat PLAYS 


Ready—new, free, iT 0 fa. 
scribes hundreds of new and favorite 
“Hit” Plays, Minstrel Shows, Songs, 
Operettas, etc.—for all ages and occa- 
sions. Denison’s 68th annual Digest clearly 
explains each Play’s plot, number of characters, 
playing time required. Every family, school, MINSTRELS 
lodge, church, organization NEEDS this big, OPERETTAS 
complete, valuable Entertainment Source Book. SONGS 
Individuals—be popular—learn clever recita- GAME BooKs 
tions—see this Digest! Send poerane today RECITATIONS 
for 7 “ey! free. Hurry 
T.S '0., 225 No. Wakes, Dept. 11-93, Chicagol 















Will you permit us to send you at our risk 
Vacu-matic, adevice which autoowners 
here are praising? Install ite on your 
9 car. Test it at our risk. Unless it trims dollars off 

9 “6 { your gas bills by saving up to 30% on gasoline con- 
\ sumption, gives more power, :, anaes pickue | and 
m faster acceleration, the test will cost you nothing. 
: Automatic Supercharge Principle 
Vacu-matic is entirely different! It operates on 
the supercha’ principle by automatically add- 
acharge of extraoxygen,drawn free fromthe 

outer, air into the heart ise gas to breathe" It = 

stru: entirely automatic an je motor 
— Soran set time, aes one 
adjusted and 











sealed ah © 
the factory. Easily a 
pF ae FT ots 
one in a few minutes, 


FOR INTRODUCING, Here’s a splendid opportunity ae Bours LM sales 


and profits. Every car, truck, t: owner a pros nd nam — 
address now for big money m ‘er and how you can get yours 
The Vacu-maticCo,, 


7617 W. State Street, Wauwatosa,Wis. 








Continent Of Tomorrow 


[Continued from page 152] 

Peck made his fortune. 48,000,000 acres here are 
said to produce some of the best wool in the 
market. The sheepherders are all foreigners, 
mostly of British origin. They started the industry 
only a little more than fifty years ago, with an ex. 
perimental flock. They have their own metropolis, 
Punta Arenas. 

Peace will bring the biggest change this world 
has ever known. Almost overnight, millions of 
men will find themselves on the loose. America 
will do everything in its power to find jobs for 
them. But it will take a long, long time. A million 
young war-created engineers will be seeking ma. 
chine shops, mines, prospecting the open spaces, 
Another million young newly made aviators and 
mechanical assistants will be ready to take fleets 
of airships off the ground. South America stands 
waiting for these fellows with wide-open arms, 
Chile is another rich segment of the last frontier, 








Armchair Strategist 


[Continued from page 69] 
ground troops attack underneath, protected by 
this umbrella of fire. 

But the fighter plane is a short range weapon 
compared to the bomber. It needs bases nearer to 
the enemy walls. Most of those bases are held by 
the enemy in the form of the stationary aircraft 
carriers provided by the outer screen of islands 
fringing the continental land mass of Europe and 
Asia. While there is always danger of over-sim- 
plification, the fact remains that our battles for 
islands in the various European and Asiatic waters 
are simply fights for fighter plane bases. 

It might clear up and simplify the picture to 
realize that most of the military activities now 
going on in Europe and Asia, are integral ac- 
tivities, parts of that preparatory work, the seiz- 
ing of island bases, the strengthening of lines of 
circumvallation, the softening up of the enemy— 
all of them necessary steps to the final assaults, 
from many points, on. the fortress continent of 
Eurasia. 

With this picture clearly in mind, that of the 
siege of an embattled continent fortress, now take 
your pins and place them on your map (by the 
way, back it up with a piece of carton cardboard 
so your pins will stay put). Study the terrain of 
the map, hills, valleys, communications, distances, 
and figure out what you would do if you were the 
enemy commander. Then take your counter 
moves against the most logical of enemy actions 
and provide for your own security. By these means 
you should succeed in becoming an amazingly 
adept smoking-room strategical seer. You may 
even be entitled to emblazon your armorial bear- 
ings with a microphone, rampant, and an arme- 
chair, couchant, adopting as motto the secret pass 
word of the craft, the magic words—“I told 
you so!” 
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Your Invention Clinic 


— 





[Continued from page 12] 


Camp Roberts, Calif., has designed a lock washer 
with bendable flaps for use on bolts and nuts. 
Answer: We feel sure that if you will have a 
patent search made you will discover that many 
lock washers with similar features have been 
patented. In fact they have been used on radio 
sets and on the simplest of mechanical devices. 
The one major objection to their use is that the 
bolt itself must be milled, slotted or faced to 
accommodate the lock washer. Some of the more 
modern lock washers dispense with the need for 
this operation; they hold quite as securely. We 
feel sure you can do nothing with your suggestion. 


Screw Driver 


Cpl. Robert S. Myers, Pyote A. A. Base, Texas, 
has recommended an improved type of screw 
driver. 

Answer: We presume that you have designed 
acombination screw driver, i. e., one which will 
fit both types of handles interchangeably. This 
finding is not made clear in your explanation. 
However, if that is your intention we believe that 
you have an interesting tool which might meet 
with a favorable market. In fact, we would sug- 
gest that you furnish a third handle to produce 
an off-set driver unit. 

In accordance with our policy the details of 
your design have been withheld here. We would 
recommend that you have a search made to de- 
termine patent possibilities. 


Refillable Ant Control 


Harry A. Astrowski, San Francisco, Calif., sub- 
mits a model and design of a refillable ant control. 

Answer: Every ant control box could be made 
so that it could be refilled by the purchaser. The 
reason that these controls are made non-refillable 
is to prevent access to the highly poisonous con- 
tents. In your design you defeat the very advan- 
tage which the non-refillable types now possess; 
namely, they cannot be tampered with easily. 
Consequently, a curious youngster would find it 
difficult to get at the poisonous contents of present 
styles, but could do so with ease in your con- 
struction. 

Again, if the present manufacturers desired 
they could supply the poisonous paste in tube 
form so that it could be injected into the interior 
of present traps. This would make the unit more 
safe than your design, but would limit resale. 

Although we believe that you could probably 
do something with the ant control unit you have 
built, we doubt that a manufacturer would be 
impressed with its refillable features. We advise 
against further action. 
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SMOOTH-ON 


Boiler leaks, cracked pipes, 
loosened joints, fixtures, handles, 
bolts, screws, can all be reme- 
died promptly, inexpensively, se- 
curely—without having to wait 
your turn for a busy mechanic 
or repairman. Just get yourself 
a can of SMOOTH-ON Noe. 1— 
the handy iron cement, and 
tackle the job yourself. No pre- 
vious experience necessary. No 
heat. No difficult processes to 
learn—just follow simple direc- 
tions. SMOOTH-ON is always 
dependable, makes durable re- 
pairs. Popular with mechanics, 
plumbers, repairmen since 1895. 
Buy SMOOTH-ON in 1%-o2., 7-o2., 
or larger containers from your supply 
house, or if necessary from us. 


FR E E — Handbook 


contains dozens of suggestions, not published 
elsewhere, for saving time and money_ on 
household, auto, and shop repairs. 170 Dia- 
grams. Mail the coupon today. 


See eee eee eee eee & a & as 
Smooth-On Mfg. Co., Dept. 69, 
570 Communipaw Ave., Jersey City 4, N. J. 


SURE, I want your Free Handbook! 
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INVENTORS 


* INDUSTRY NEEDS x 
* YOUR IDEAS NOW! x 


TWO REASONS—I. Manufacturers are getting 
ready NOW for post war sales and production! 
2. Right now, manufacturers are seeking products 
their expanded facilities can handle; factories must 
have products to take up the slack after war orders 
stop. Your chance comes with patent protection now— 
delay may endanger your chance. Get our NEW FREE 
Inventor’s Book today and valuable “Invention Record” 
form, This request does not obligate you. 
Act now. Write today. 


MeMORROW & BERMAN 


Patent Attorneys, 139-P Albee Bldg., Wash. 5, D. C. 
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7-INCH 
SHAPER 





pt) Basic weapons in the battle of produc- 

— tion, Atlas Shapers, Lathes, Milling 
Machines and Drill Presses are hitting hard 
where precision counts—in thousands of 
war plants and with the mobile machine 


shops of our armed forces. Atlas ex 
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Press Company, 1252 N. Pitcher 
Street, Kalamazoo 13D, Michigan. 
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PRUDENTIAL LOAN ASSOCIATION 
bene N. Clark Street Dept. 38-N, Chicago 2, Illinois 
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Light 
yw or ion Work 


We show you how to build this 


NEW Powerful welder without re- 
winding. Uses coils taken from old 
auto generator. Has 20 heats. Op- 
erates on either 110 or 220 volts 
A. C. Learn to weld for defense—de- 
fense needs trained men eeme 
plan and valuable catalog 35: 


peeantehe MFG. CO. 3314, Lesey Bidg. ennneapetis, Minnesota 


SUPER JU JITSU 


NOW GET TOUGH 
DOUBLE-QUICK! 


Learn how YOU can be dangerous. 
Lick brutes twice your size wth only 
your bare bands, even when they are 
armed. This powerful fighting system 
is unbelievably efficient. You don’t 
need ox-like muscles — it’s brains 
Cc that count! New, easy self-study 
 — course at a . Free-trial 
offer and money-back euarangee. co rite today for FREE 
DETAILS, Nelson Co., 32! S. Wabash, Dept. M-501, Chicago 
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Flying Guns 


[Continued from page 66] 
obtained, those for the recoil are secret. But a 
calculation of the impulse will yield some figures 
which, although pretty valueless in themselves, 
can serve for comparison with each other. 

The figure found for the impulse of the 75 sub- 
stantiates the suspicion that it may cause recoil 
trouble. The weight of the gun itself can hardly 
be the reason. But the weight of the ammunition 
is another story. 

The complete cartridge of the 37 weighs 14 








pounds, the shell of the 75 alone weighs a little 
over 13 pounds, as much as ten complete rounds 
for the 37. The whole cartridge of the 75 equals 
17 complete rounds for the 37, weight for weight 
the 37 produces 17 times as many shots, 17 times 
as many chances to hit. The high weight of the 
ammunition argues strongly in disfavor of a flying | 
75 as far as aerial combat is concerned. 

But something like a flying 75 would be desir- 
able for ground attack planes, for tank fighters, 
The 37 can do well against truck convoys, staff 
cars (the enemy equivalent of our jeeps), and 
even against light tanks. But it is powerless 
against medium and heavy tanks, except for the | 
rare chance of a hit which breaks a tank tread. 
Here a heavier flying gun would be desirable and | 
in this case the weight of the ammunition is not 
so important. It is much easier to hit even a 
moving tank than it is to hit another plane. 

Because of its recoil it would have to be a fixed 
gun, unless there is a way of avoiding the recoil. 
Such a way exists, a recoilless gun was invented 
during World War I and is known in military 
literature as the Davis non-recoil gun. (See 
MEcHANIx ILLUSTRATED, August, 1942.) 

One may consider another possibility here: that 
the big gun plane carries a different type of am- 
munition for defense against air attack. If it fires | 
a shell that, after leaving the muzzle, breaks up 
into eight or nine smaller shells with time and 
contact fuses, the big gun may be useful against 
enemy fighter planes, too. One may also suggest 
a revival of an old and now all but forgotten 
projectile for this purpose: chain-shot. The olc 
chain-shot consisted of two iron hemisphere 
connected by a length of chain nestling inside 
When fired the two hemispheres invariably sepa- 
rated as far as the chain would let them, ofte: 
rotating around each other in flight, somewha 
in the manner of the South American bola. 

AW this shows that the big gun airplane is 
possible, but it seems likely that it will be useful 
only as a tank fighter and that it might be vulner- 
able to enemy air attack, unless heavily escorted 
by ordinary fighters. 

Whether such a flying tank buster has enough 
tactical advantages to be worth the expense and| 


trouble of development is another question. 


Cactus fiber is now used in padding upholstery 


of some motor cars. 
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American daVinci 


[Continued from page 53] 
He finds lengthy specialization too confining for 
an active intelligence. 

He has, with some justice, been called the Leon- 
ardo da Vinci of the laboratory, a man who is as 
catholic in interests as he is Catholic in belief. 
Not since the monastic studies of medieval scho- 
lastics has there been such an ardent champion 
of the over-all vision in the sciences, of explora- 
tion in every direction. The whole world is his 
scientific oyster. 

At the age of 19, Dr. Sperti enrolled in the co- 
operative engineering courses at the University of 
Cincinnati, supporting himself by working after 
hours for the Cincinnati Gas and Electric Com- 
pany Meter Laboratories. Climbing over coal piles 
and groping through cellars in the slums of Cin- 
cinnati to test meters, George became interested 
in the electrical apparatus he handled. In those 
days there were no means for measuring the huge 
power loads of large industrial plants, and his 
superiors assured him that no meter could be 
built to do the job. George, then a senior in col- 
lege, sat down at his mother’s kitchen table and, 
working on a breadboard with a couple of 10-cent 
hacksaws, invented a K-va polyphase power- 
factor meter. His contracts covering American 
and foreign rights on his meter patents aggregate 
nearly $50,000. The principles of the Sperti meter 
are employed today in many large industrial 
plants throughout the world. 

By the time he graduated, George had out- 
grown the lone-wolf concept of scientific work 
and was toying with the idea of co-ordinated re- 
search. In line with that idea, and stimulated by 
seeing a loved one suffer from the ravages of can- 
cer, he began to branch out from electrical engi- 
neering, trying to apply his knowledge of light 
to cancer research. As a by-product of his initial 
efforts, he hit upon the principle of selective irra- 
diation, whereby all but the vitamin-D-produc- 
ing rays are filtered out of the ultraviolet 





spectrum. He was then an assistant professor at 
Cincinnati. 

At about that time (1926) the University of 
Cincinnati set up its Basic Science Research Lab- 
oratory, with Dr. Sperti as its founder and direc- 

[Continued on n page 158] 
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[Continued from page 157] 


tor. Here the young scientist had a free hand to 
organize investigations of fundamental problems 
by employing all the basic sciences. Here, too, his 
conviction grew that scientists, when they put 
their heads together over some vital problem, 
needn’t be entirely at the mercy of wealthy bene- 
factors and institutional grants. They should, he 
felt, pay their own way, at least in part, by turn- 
ing incidental or partial discoveries from their 
co-ordinated research to practical use. The selec- 
tive irradiation discovery only bolstered this con- 
viction. An off-shot of Dr. Sperti’s cancer research, 
it was bought up by General Foods for $300,000, 
which sum was donated to the University by Dr. 
Sperti. 

In 1935, the Most Rev. John T. McNicholas, 
Archbishop of Cincinnati, came to Dr. Sperti with 
a proposition. How would he like to help found 
and preside over a new graduate school of re- 
search, to be called the Institutum Divi Thomae 
(Institute of Saint Thomas, after its patron saint, 
Thomas Aquinas) ? The school would be located at 
the Athenaeum, Catholic seat of learning in Cin- 
cinnati. Dr. Sperti decided he would like it fine. 
Co-ordinated research got the chance of a life- 
time in this new set-up: a handpicked staff of 
expert chemists, plant physiologists, biochemists, 
pharmacologists, zoologists; an up-to-date labo- 
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ratory at headquarters, and another at Palm 
Beach, established in a former gambling casino, 
given to Dr. Sperti for the study of marine life 
by Col E. R. Bradley; branches in 13 hospitals, 
medical and graduate schools to carry on clinical 
research. 

Dr. Sperti chose cancer as his basic problem, 
He was right. The Institutum today is drawing 
royalties on dozens of patents which were regis- 
tered as the cancer work progressed. Fluorescent 
lighting devices, food preservation methods, meat 
tenderizing processes, vitamin preparations—all 
are paying for the center’s upkeep. At least $50,000 
a year comes from the Sperti sunlamp alone, 
which, through selective irradiation, produces 
vitamin D and tans the skin without risk of burn- 
ing. And the central project, cancer research, 
flourished. Institutum workers have already suc- 
ceeded in immunizing animals against certain 
types of cancer, and in curing them of some forms 
of the disease. But the staff’s most spectacular 
product to date has been biodyne ointment. 

Dr. Sperti presented his staff with a simple idea. 
He said, in effect: “When a living tissue is injured, 
the surrounding cells spring into feverish aetivity. 
They go haywire; all their life processes are 
speeded up and they reproduce like mad until the 
wound is healed. There must be some factor that 
checks or stimulates cell metabolism. If that 
factor—hormone, chemical, secretion, call it what 
you will—can be isolated and studied, we might 
very well learn something about cell growth and 
reproduction, and thus about cancer too. The first 
step is easy: yeast cells, tissues of chick embryos 
and lizards can be injured by overdoses of ultra- 
violet rays. Then we can try washing the treated 
tissues in a sterile solution and filtering the cells 
out. What remains in the fluid—maybe—will be 
the growth factor we’re looking for. If it’s there, 
it should make the cells of normal tissues breathe 
and grow faster, consume more sugar for energy, 
reproduce more rapidly. Let’s give it a try.” 

The solutions were made, uninjured tissues 
were placed in them, and the staff sat down to 
wait. One afternoon in 1937 Dr. Sperti visited 
the laboratory and examined the various instru- 
ments that indicated metabolic rates. With ex- 
treme care he sealed the instrument case, wrote 
a “Do Not Disturb” sign on it, walked out and 
locked the door behind him. He called the staff 
together, and they assembled in an expectant hush. 
Most of them realized that, if the little dials and 
meters in that laboratory registered positive re- 
sults, their discovery might have as far-reaching 
repercussions as those of Ehrlich and Pasteur. “I 
think,” Dr. Sperti said, with awe in his voice, “I 
think we’ve got something there. We'd better 
find out what it is.” The newly discovered sub- 
stances were named biodynes, from the Greek 
bios (life) and dyne (force). 
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American daVinci 





Biodynes were a triumph for the co-ordinated 
research idea, for they were stumbled upon in the 
course of investigating cancer. They proved to 
be an even bigger discovery than anyone had 
dared to think. One day a nun was working at the 
Institutum when an ether-extracting apparatus 
exploded in her face, and she suffered third- 
degree burns. In the emergency, her associates 
took a big chance and rubbed some biodyne oint- 
ment over her wounds. Pain ceased immediately, 
and in a few days little islands of new skin began 
to appear on the scorched areas. In less than two 
weeks the burns had healed, leaving no telltale 
scar tissue. Subsequently, large quantities of the 
salve, which consists of biodynes mixed with a 
greasy base, were donated to the victims of the 
Boston nightclub fire, and more was sent to Dr. 
Thomas F, P. Walsh of Mercy Hospital in Chicago, 
who used it on over 100 cases of severe burns with 
miraculous results. 

It has also been found that many bactericides, 
including sulfa drugs, have a toxic effect on the 
skin, inhibiting the breathing of its cells, delay- 
ing proliferation, and thus prolonging the heal- 
ing period. Biodynes have been successfully used 
with them to bring the respiratory rate up to 
normal. Thus the discovery of biodynes may pave 
the way for a whole new therapeutic approach to 
infections. 

Dr. Sperti is a scientist’s scientist. 
vigorously that “to hog-tie a brilliant mind to 
detailed investigation is a criminal waste of time,” 
and the Institutum is organized so that every 
man’s talents are called into full play. In short, 
his life is so arranged that his mind is free to con- 
centrate on the business at hand—the discovery 
of new knowledge about the workings of the 
human organism. Dr. Sperti is not repelled by 
the suggestion that scientists are prima donnas. 
“Why not?” he says. “Who has a better right to 
be? It’s about time somebody provided the 
settings and the stage managers and let them 
perform. It’s a good investment.” 

On a drizzly day late in 1942, two doctors from 
the Institutum boarded a plane at the Cincinnati 
airport, carrying with them supplies of biodyne 
ointment. They were on their way to a desolate 
spot in the Canadian wilderness, 2.000 miles away, 
where eight members of the Royal Canadian Air 
Force, horribly burned in action, were lying help- 
less. For two weeks there was no word from the 
doctors. Then, suddenly, a long-distance call 
came through for Dr. Sperti. “Hello, Doc,” a far- 
away voice said. “Sure, we got through O.K. 
They’re going to be all right.” Dr. George Speri 
Sperti was not sorry then that he had pampered 
his prima donnas. 


He argues 





This is the first of two articles on Dr. Sperti. The 
next will appear in January issue of MECHANIX 
ILLUSTRATED. 
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Knocking Down My Triple 


[Continued from page 40] 
our formations were over the Channel. We could 
look down at it, and see the blue water flecked 
with whitecaps, and ships that looked like toys 
away down there. 

We had a little different sort of a job to do that 
day. The Flying Fortresses, with their big bellies 
full of explosives, had gone to bomb Kassel. Usu- 
ally, when they were on missions like that, we'd 
meet them over France, and give them supporting 
action on the way home. Now, though, we were 
going right up to Germany to see what we could 
do to the Jerry fighters. 

I thought of those things as the formation sped 
along, and chuckled over the thought that the 
Jerries certainly wouldn’t expect us so far inland, 
and certainly would be most unhappy about the 
whole thing. 

Then, suddenly, there it was! 

The Fortresses, keeping a tight formation to 
prevent the Jerries from sweeping in between 
them, were ploughing steadily toward home, guns 
spitting from turret and ball, waist, nose and tail. 
Around them swirled what seemed to ke hundreds 
of enemy fighters, diving and firing, and climbing 
to dive again. It was a terrific sight and my pulses 
began to beat faster. This was going to be the real 
thing. 

The Jerries had no reason to expect our ap- 
pearance and their attention was concentrated 
on the Forts. Just as we came up one of the 
Flying Fortresses was badly hit. The props of two 
of her engines feathered and she began to lag 
behind, unable to keep up with the formation. 

The bombers were to the left of my squadron, 
and I saw five Jerries on the tail of the straggling 
Fort. We peeled off and swung in behind them. 
They broke formation, and raced away as fast 
as they could go. No use chasing them. There 
were plenty of others to tangle with. 1 swung 
under the bombers and came up on the other 
side, flying parallel with them. 

What happened immediately afterward seems a 
little funny looking back on it, but the implications 
of the moment were too grim to bring a smile. 
About a thousand yards ahead I saw several 
Focke-Wulfs queuing up to attack a bomber. 
That’s just what they were doing, lining up one 
behind the other like people waiting for a bus in 
London. 

My wing man, Koontz, saw them at the same 
time. He mentioned it over the interplane trans- 
mitter, and added: “Peel down, and get ’em, 
Major—I'll close the back door for you.” 

It looked like a good idea, so I went downstairs 
in a hurry. The pilot of the plane on the tail end 
of the queue was intent on the attack and did not 
look back. Not looking back every once in awhile 
is a fatal mistake in a jamboree like this. The 
Jerry was my bacon and I fell in behind him, 
chuckling a little. It was just too easy. I could 
take my time. I buzzed along until I had him in 
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Knocking Down My Triple 





my sights and was close enough not to miss. Then 
I pressed the button, giving him a single burst. 
That was enough. 

I don’t think he ever knew what hit him. That 
plane was a dead duck, flying with a dead man at 
the controls. The ship wabbled, smoked, burst into 
flame. It began to spiral, and then went down, 
spinning like a top. I took a quick glance back, 
but had no time to watch it crack up. 

I saw a couple more FW’s queuing up about a 
mile ahead. They weren’t looking around, either, 
which was fatal for them. With Glenn Koontz on 
my wing I rode up until I was directly behind one. 
He didn’t know I was there until I poured a load 
of .50 calibre bullets into him. Glenn took care of 
the other one, and for once a wing man had some- 
thing to cheer about. 

The battle wasn’t static. It moved steadily out 
of Germany, over France, westward, always west- 
ward. The Forts were driving steadily for home, 
spitting explosive and incendiary and tracer bul- 
lets. The Germans attacked, diving, swinging 
around or upward, to come and strike again, while 
we hacked at them, and they fought back at us. 

The party wasn’t over yet. We went for some 
more Jerries, my wing man and I. We swung over 
to the left of the bombers again. Some more enemy 
planes were queuing up on another Fortress. 

Our trick had worked twice and, since nothing 
is more successful than success, I figured we ought 
to try it again. Koontz and I hooked onto the end 
of the line just as the Jerries were making a turn 
to come head on into another Fortress. I beaded 
on the last one, an ME .109, and let go. The tracers 
poured into him. He heeled over and went down 
spinning. 

“Three!” yelled Koontz. “You sure hit the jack- 
pot today!” 

Then the Jerries decided to break off combat. 
They went high-tailing for home and we didn’t 
chase them, because we had used up just about all 
the gas we could spare. I felt very warm and com- 
fortable inside. It had been a great scrap. I didn’t 
know how many we had bagged or how many we 
had lost, but I was sure the score was distinctly in 
our favor. The fact that I had been flying a new 
plane and not my “Spokane Chief” never occured 
to me until that moment. 

The ride back home was mighty nice. I relaxed 
and enjoyed the flight, and thought about a lot 
of things. I thought about Jean, of course, and 
wished she could have seen the fight. But I knew 
she wouldn’t have wanted to. So long as I was in 
it she would have been too nervous to erfjoy it. 

Looking down I saw the green fields of England. 


California has about 15 spécies of sage, including 
crimson, thistle, black, purple, and white. 


Bats drink by swooping down over the surface 
of the water and scooping a mouthful at each dip. 





How to make a good 
living on a small farm 


Want a small farm? Own one now? If you do want the en- 
joyment of security, 2 good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE—the all-inclusive book by M. G. Kains, world’s 
leading small farm expert—shows you how to select, how 
easily to run your farm successfully. 


This book tells what kind of farm to rent or buy; how to 
choose it; finance it; what and how to plant; choice and care 
of livestock, poultry, bees, ea 

etc., essentials of fruit and j 


vegetable growing; fertilizers; Ks FIVE ALRES 








irrigation; spraying; cultiva- 
tion; harvesting; storage; sale Ie 
of products and by-products. 

Every page packed with proved 
ways to make the small farm 
self-supporting—even profit- 
able. Abundantly illustrated 
with workable plans and 
diagrams. Over 400 pages. 
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Plan now to get PLP errritrrttitit et | 
away from city wore & GREENBERG: PUBLISHER Mt 
ries, war shortages, § 400 Madison Ave., Dept. G, New York 17 
high rents, infla- 8 Send me FIVE ACRES AND IN- 
tion. Use this book 8 DEPENDENCE at $2.50 postpaid, 
as your guide. If @ If not satisfied, I may return if 
not satisfied, return 8 Within 7 days for full refund, 

for full refund. & © Payment enclosed () Send C. 0. D. 


* 
$950 FREE 5 NAME  .nccccccccscccces eecccccece ° 
Gate 6 ADDRESS ....eseees eeeccccccccccce 
B CITY & STATE...cccccccccccccccce 





Scale Model 










) — Here’s the model of the hour! 
An authentic 1” to 1’ scale replica of 
<. the U.S. Army Jeep. There’s nothing more fas- 
Overall _cinating to assemble; nothing you'll be more 
Length 934” proud to display. No special tools necessary. 

Kit contains everything — Full size, ~~ 
lan. Completely Finished wood parts. Detaile 
$4 25\° ag 
Post Paid 








printed parts in Color. Five finished scale 
wheels. Glue, Paint, Etc. Get your Jeep Kit 
today. Send check or money order to... 


H. F. AULER CO., Muwauxee, WISCONSIN 
10° posteaio. NEW BOOK OF LATHE AND 
DRILL PRESS SET-UPS 


Gives practical, helpful informa- 
tion on unusual and varied uses 
for drill presses and lathes and 
Jacobs Chucks. Printed in color 
and containing 49 illustrations, it 
shows how the set-ups are made, 
illustrates the tools used, and in 
some instances tells you how to 
make the tools themselves. Help- 
ful to shop owners and those 
planning shops. Send 10¢ to cover 
cost of handling and postage. 
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5123 JACOBS ROAD, HARTFORD, CONN. 





oe 


When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 161 








A message for you u from 1953 


(Today, John Jones is just an average American, 
wrestling with all the doubts and worries and prob- 


lems that beset every one of us right now. But let’s- 


skip ahead 10 years. Let’s look at John Jones then— 
and listen to him . . .) 


_, s I feel so good it almost scares me. 

“This house—I wouldn't swap a shingle off its roof 
for any other house on earth, This little valley, with the 
pond down in the hollow at the back, is the spot I like best 
in all the world. 

“And they're mine. I own ’em. Nobody can take "em 
away from me. 

“T've got a little money coming in, regularly. Not much— 
but enough. And I tell you, when you can go to bed every 
night with nothing on your mind except the fun you’re 
going to have tomorrow—that’s as near Heaven as-a man 


gets on this earth! 
“Tt wasn’t always so. 


“ Back in ’43 


were really getting into it—I needed cash. Taxes were tough, 


that was our second year of war, when we 


and then Ellen got sick. Like most everybody else, I was 
buying War Bonds through the Payroll Plan—and I figured 
on cashing some of them in. But sick as she was, it was 
Ellen who talked me out of it. 


“*Ton’t do it, John!’ she said. ‘ Please don’t! For the 
first time in our lives, we're really saving money. It’s won- 
derful to know that every single payday we have more 
money put aside! John, if we can only keep up this saving, 
think what it can mean! Maybe someday you won't have 
to work. Maybe we can own a home. And oh, how good it 
would feel to know that we need never worry about money 
when we're old!’ 


“Well, even after she got better, I stayed away from the 
weekly poker game—quit dropping a little cash at the hot 
spots now and then—gave up some of the things a man feels 
he has a right to. We made clothes do—cut out fancy foods. 
We didn’t have as much fun for a while but we paid our 
taxes and the doctor and—we didn’t touch the War Bonds. 


“We didn’t touch the War Bonds then, or any other 
time. And I know this: The world wouldn’t be such a swell 
place today if we had!” 


The Treasury Department acknowledges with appreciation 
* the publication of this advertisement by — 


FAWCETT PUBLICATIONS, INC. 
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